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stabilized for zero 


High precision checking and calibrating under 
factory conditions using D-C Indicating Amplifier 
as null detector for accurate bridge and potenti- 
ometer circuits. Through combination of a-c 
amplification and balanced feedback network, 
zero and gain stability are designed right into 
instrument. Trimmer controls are eliminated. 


For low-level d-c measurements 
use these new, L&N triple-purpose 


SPECIFICATIONS 


0 to 50 or —25 to 
+25 Microvolts; scale 
multipliers: 1, 2, 4, 10, 
20, 40° 


Of omplifier: +0.4% 
of reading; Of meter: 
41% 


Mox. offset: +0.5 
Microvolt 


Up to 10,000 ohms. 


2 to 3* sec. 


MICROVOLT MICRO-MICRO- 
UNIT AMPERE UNIT 
No. 9835 No. 9836 


FULL SCALE RANGES WITH BUILT-IN 4" METERS 


0 to 1000 or — 500 to 
+500 Micro - Micro- 
amps; scale multipli- 
ers: 1, 2, 5,10, 20, 50, 
100, 200, 500, 1000, 
2000 


ACCURACY 


Of amplifier: +0.5 to 
0.8%* of reading; 
Of meter: +1% 


ZERO OFFSET 


Max. offset: +2% of 
scale 


“SOURCE RESISTANCE 


0.1 megohm or more. 


REPONSE TIME 


2 to 3* sec. 


OUTPUT 
For full scale input on any range: 10 millivolts at 
output impedance of 500 ohms for null recorder; 
1 volt for 20,000-ohm external meter. 
Front panel fits standard 19” relay rack. 
“Accuracy and Response Time depend on Source Resistance. 


Jrl. Ad EM9-51(2) 


Amplifiers 


can be used as... 


DIRECT-READING MICROVOLTMETER 
OR MICRO-MICROAMMETER 


VY RECORDER PREAMPLIFIER 
Y NULL DETECTOR 


THESE new D-C Indicating Amplifiers are the answer for 
all your low-level measurements with thermocouples, strain 
gages, bolometers—bridge and potentiometer circuits— 
ionization, leakage, and phototube currents—almost any 
measurement of extremely small direct current or voltage. 


Actually 3 instruments in 1, Amplifiers can be used as: 


V Direct-reading instruments—Scale multiplier knob lets you 
select the range in which you want to work. 


Vv Recorder preamplifiers—with broad flexibility. One or two 
degrees temperature difference can be spread right across 
a 10” Speedomax recorder chart. 


V Null detectors—more sensitive than most reflecting galva- 
nometers, yet with full scale response time of only 2 to 3 
seconds. Leveling is unnecessary; the instrument is not 
affected by vibration. At the turn of a range knob, you have 
available a wide choice of sensitivities. And when using 
non-linear response, not only does the instrument stay on 
scale at extreme unbalance; sensitivity increases automati- 
cally as the null point is approached. 


For details, send for Folder EM9-51(1). Write our nearest 
office, or 4926 Stenton Ave., Phila. 44, Pa. 


MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS WEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO 
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ew Chemistry 


Just Ready! — Noller's 


Here is a new, comprehensive textbook 
for the basic course in organic chemistry. 


Compounds are discussed primarily in 
the light of the theory of gross structure. 
The development in recent years, how- 
ever, of the theory of the electronic struc- 
ture of atoms and molecules has necessi- 
tated giving the student a picture of the 
nature of the forces holding the atoms 
together. With this situation in mind, the 
author has placed considerable emphasis 
on current explanations of physical 
properties and the mechanisms of organic 
reactions. 


The book first covers all of the mono- 
functional aliphatic compounds ; then the 
monofunctional and polyfunctional aro- 
matic and heterocyclic compounds; and 
finally the polyfunctional aliphatic com- 
pounds. The student is introduced to the 
subject matter gradually. No compound 
is used in reactions whose structure has 
not been explained previously. 


Ready in june 


CHEMISTRY of ORGANIC 


COMPOUNDS 


The history, practical applications, and 
economic importance of numerous com- 
pounds are discussed in some detail. 
Moreover, topics of current importance 
are emphasized: autoxidation and or- 
ganic peroxides; intermolecular attrac- 
tion by van der Waals’ forces, permanent 
dipoles, and hydrogen bonding; the ap- 
plication and interpretation of the ab- 
sorption spectra; etc. 


In keeping with its truly comprehensive 
nature, the book contains more subject 
matter than can be covered in 90 to 100 
lecture hours. Portions which deal with 
mechanisms or which are of a supple- 
mentary nature are printed in smaller 
than regular type, allowing the teacher 
a good deal of diseretion in his assign- 
ments. 


By Cart R. Notuer, Professor of Chemistry, Stan- 
ford University. About 850 pages, 6”x9\4", fl- 
lustrated. 


New—Just Ready. 


Noller's TEXTBOOK of ORGANIC CHEMISTRY 


This text represents a judicious abridgment of Dr. Noller’s ‘‘The Chem- 
istry of Organic Compounds’’ (described above). It is designed for the 
less comprehensive course—for those students who do not require the 
great wealth of material contained in the larger book. 


W.B. SAUNDERS COMPANY 


West Washington Square 


New—Ready June, 1951. 


Philadelphia 5 
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THREE MEDICAL BEST SELLERS 


PRINCIPLES 
OF 
INTERNAL 
MEDICINE 


Edited by 
Drs. T. R. Harrison, 
M. M. Wintrobe, 
Paul B. Beeson, 
William H. Resnik, 
and George W. Thorn 
Now In 
Second Printing 
245 Illustrations 
1,590 Pages 


$12.00 


@ This first new textbook of internal medicine in more than tal 
years can already be found on the reference shelves of over 18,0) : 
practitioners, specialists and students—striking evidence of its 
importance and value to the entire medical profession. 

Unlike other texts on the subject, Harrison approaches medi | a 
cine from the patient’s point of view—headache, pain, and othe 
symptoms and complaints. 

It follows the modern trend in medicine. The first section dea 
with the possible manifestations of disease. The next analym 
the bodily mechanisms responsible for the complaints, while th 
remaining five parts discuss the diseases and disorders of th 
body according to their various causes. B 


. one would run no risk in accepting this volume as a book with. 
out a superior in the field of internal medicine.” 
Southern Medicine and Surgen sp 


an 
an 
i BLAKISTON’S @ This first completely new medical dictionary in 38 years~ lis| 
virtual encyclopedia—contains hundreds of new words found i: mr 


NEW GOULD 
MEDICAL 
DICTIONARY 


Now In Fourth Printing 


252 Illustrations, 129 in 
Color—] ,294 Pages 
textbook edition— $8.50 
professional edition— 
$10.75 
deluxe edition— $13.50 


no other medical dictionary—words that reflect the advances di] 
recent years in medicine and allied sciences—information that th} 
busy practitioner, specialist and student needs and uses co} ca 
stantly. Each new printing is brought completely up-to-date with t adi 
clear, concise definitions of the very latest words. , 

Its unusually clear definitions of both old and new words, it ga 
guide to pronunciation, its outstanding tables, and its coverag§* 
of allied subjects are extremely popular features with the profes ind 
sion. Beautifully bound and available in three editions. the 


‘The editors and contributors have succeeded in preparing a mo yma 
useful book and it can be highly recommended.” # hoa 


Science tex! 
fut 
seal 


@ Because of the strong demand, we can offer this two-volume set of over 1) 1 
plates, which is being acclaimed as the finest atlas available, at the low price of $110. ie 
Each plate—made from an original dissection—depicts one observation, not i _ 
combination of several. Actual dissections from both left and right sides are repr Just 
duced. In many instances anterior, posterior, upper, lower, lateral and frontal aspech §per 
are shown. Child as well as adult specimens are shown when the degree of difference ¥star 
warrants the inclusion. The B.N.A. terminology is used throughout with addition! J...) 
notes in English when necessary. Color plates are included for extra emphasis. 
Volume I presents the bones, joints and muscles. (512 Plates—$5.50) 
Volume II covers the structure of the digestive, respiratory, urogenital, circulator §°4U' 
and nervous systems and the sense organs. (642 Plates—$5.50) bac 


“Dr. Woerdeman’s carefully prepared and well executed contribution must bggeme 
considered a work of high merit.’’ 
Journal of the American Medical Women’s Asso. new 


ATLAS OF 
HUMAN 
ANATOMY 


In Two Volumes 
By 


M. W. Woerdeman, M.D., 
of Amsterdam 


Only $il. 00 


nol 


The Blakiston Company, 1012 "tii Street, Philadelphia 5, Pa. 1 
Please send me the fellow y check is enelosed; [ charge 
my account. It is will credit my account 
any book returned within 10 days. | 


Ucluxe edition $13.50 
‘Philadelphia 5, Pa. ALS | Today! 


oO Harrison’ s “Principles of Internal Medicine”—$12.00 H 
The Blakis on “Blakiston’s New Gould Medical | Use This 
rdeman’s “‘Atlas of Human Anatomy’ | Order 
Volumes I ar II—$11.00 To 


textbook edition—$8.50 Handy 
Volume I—$5.50;( Volume II—$5.50 | Your 
In Canada—105 Bond Street, Toronto 2 mal 
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Books and the Future 


N THESE critical times, American publishers of 
I scientific and technical books carry a heavy re- 
sponsibility. For one thing, English has become more 
and more the international language of science. For 
another, in order to meet the need for up-to-date 
books on specific subjects, it has devolved upon pub- 


ie lishers to seek out authors and encourage them to 

that ty The academic author is a busy man, who often 
ses 7 earries the multiple burden of teaching, research, and 
ate wil 


administration, and whose writing is therefore rele- 
gated to his private life. The research worker pre- 
sents another problem. Universities, government, and 
industry are convinced of the value of research, but 
they are not always fully aware of the necessity of 
making the results of research readily available in 
book form. Yet a continuous production of good new 
text and reference books is vital for the training of 
future generations of scientists, engineers, and re- 
search workers. 

To provide this flow of books, the publisher must 
make long-term plans—plans flexible enough to ad- 
just to unforeseen events and developments. Past ex- 
sBperience must be the basis for these plans. From the 
start of the century, scientific publishing has, in gen- 
eral, kept pace with the advance of science and tech- 
nology, although economic conditions have inevitably 
caused fluctuations. As this publishing house looks 
back over the last two decades, certain conclusions 
merge from the data on annual output of new books. 
After the depression of the early 30s the number of 
Bnew titles published annually remained about the 
me for seven years, 1935-41. We may refer to this 
s the “normal” period. In 1942-43 the output jumped 
50 per cent, reflecting the urgency felt by authors and 
ublishers to meet wartime requirements. For three 
ears beginning with 1944, however, production de- 
lined to 25 per cent below “normal.” Scientists and 
ngineers were devoting their efforts to research, pro- 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
(Terms Expire June 30, 1951) 
Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 

Bentley Glass Lorin Mullins 

Malcolm H. Soule 
F. A. Moulton, Advertising Representative 


duction, and training; national security, also, placed 
limits on publication. 

Although by 1947 the trend had reversed, for three 
years new publications increased only 25 per cent 
above “normal.” Record enrollments handicapped 
academic authors; reconversion and expansion were 
the first concern of others. In 1950, the increase had 
reached 100 per cent above “normal,” and this level 
will be maintained in 1951. 

The publisher’s present problem is to prevent a 
recurrence of the disastrous lean period of 1944-49, 
when, in the face of acknowledged need, there was a 
dearth of the new books on which the growth of 
seience and technology depends. 

The lack of a program for universal military train- 
ing and service has seriously interfered with the 
proper functioning of colleges and universities since 
the war began in Korea. Now the remedy is at hand, 
and the pessimism that only a few months ago guided 
the thinking of educators and textbook publishers 
should give way to constructive planning. If world 
conditions do not foree us to mobilize completely, by 
the end of 1952 a substantial percentage of the 1950 
inductees will resume their education, followed in due 
course by later inductees. Most important of all posi- 
tive factors, however, is the increase in our birth rate 
which, beginning in 1940, by the end of that decade 
reached a rate one third higher than the 30s, and ap- 
pears to be continuing at that desirable new level. 
Specifically, there were just over 2 million births in 
1932 (present 18-year-olds), more than 24% million 
in 1941, and in excess of 34% million in 1948. 

The future, as always, is uncertain. Publishers and 
their authors should continue to plan for it with 
courage and optimism, for there is ample evidence 
that academic and professional demand for scientific 
and technical books will within a few years be greater 
than ever before. 

W. Braprorp WILEY 
John Wiley & Sons, Inc. 
New York 


o Order 
SCIENCE, founded in 1880, is published each Friday by the American As- 
our ociation for the Advancement of Science at the Business Press, 10 McGovern 
opies ve, Lancaster, Pa. Entered as second-class matter at the Post Office at 
neaster, Pa., January 13, 1948, under the Act ef March 3, 1879. Accept- 
oday! a for mailing at the special rate postage provided for in the Act of F 


» 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 
au correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
+» Washington 5, D. C. C. The AAAS assumes no responsibility for the safety 
or for the opinions expressed by contributors. Four 


Vol. 18 


notice is required for change of address, and an address stencil label from a 
recent issue must be furnished. Claims for a missing number will be allowed 
only if received within 60 days from date of issue. 


Annual subscriptions, 50; single copies, $.25; postage. outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
Vertising rates on request. 
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MACMILLAN 


Vow andl Forthcoming 


THE BIOLOGICAL SCIENCES 


BUCHANAN: Bacteriology, 5th Edition, Coming in May 
WOODRUFF and BAITSELL: Foundations of Biology, 7th Ed., Coming in May 
DUNN: Genetics in the Twentieth Century, Coming in May 
GARDNER: Basic Horticulture, Revised Edition, Published in March, $4.75 
GREGORY: Evolution Emerging, 2 vols., Coming in April 
SMILEY and GOULD: Your Health, Published in March, $4.50 


STANDFORD: Man and the Living World, Revised Edition, Coming in May 


THE PHYSICAL SCIENCES 


BRINKLEY: Principles of General Chemistry, 4th Ed., Coming in April 
HOLMES: Introductory College Chemistry, 5th Ed., Coming in May 


KELSEY & DIETRICH: Fundamentals of Semi-Micro Qualitative Analysis, 
Rev. Ed., Coming in Aug. 


MEYER: Introductory Chemistry, Coming in May 


PRUTTON-MARON: Fundamental Principles of Physical Chemistry, 
: Rev. Ed., Coming in May 


CHAMBERLAIN: Introduction to the Science of Photography, $4.75 


THE MACMILLAN COMPANY 
60 FIFTH AVENUE @ N. Y., N. Y. 


| | MORE FINE TEXTSF 
| A Check List fo Y 
Vol. 


FROM MACMILLAN 


MACMILLAN 


Your Reference 
Wel Established 


THE BIOLOGICAL SCIENCES 


HUETTNER: Fundamentals of Comparative Embryology of the Vertebrates, 
Rev. Ed., $5.50 


WALTER & SAYLES: Biology of the Vertebrates, 3rd Edition, $6.00 
SAYLES: Manual for Comparative Anatomy, Revised Edition, $3.25 
HYLANDER & STANLEY: College Botany, $5.00 

DARLINGTON and MATHER: The Elements of Genetics, $5.25 


BULLOUGH: Practical Invertebrate Anatomy, $4.50 


THE PHYSICAL SCIENCES 


MATSEN, MYERS, and HACKERMAN: Pre-Medical Physical Chemistry, 
$4.75 


SISLER, VANDERWERF, & DAVIDSON: General Chemistry—a Systematic 
Approach, $5.00 


SISLER & STEWART: A Systematic Laboratory Course in General Chemistry, 
$3.00 


WEST: Calculations of Quantitative Analysis, $2.75 
CURTMAN: Qualitative Chemical Analysis, $5.25 
BAWDEN: Man’s Physical Universe, 3rd Edition, $5.00 


THE MACMILLAN COMPANY 
60 FIFTH AVENUE @ N. Y.,N. Y. 
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in laboratory ovens 


For drying, embedding or any other use to which an oven or 
incubator is put in the laboratory, you can depend upon Cenco 
ovens for constant and uniform temperature. 

The Cenco Cylindrical Oven is easily set for automatic regu- 
lation at any point from approximate surrounding room tem- 
perature at 210° C. The thermoregulator is responsive to slight 
changes; the heating elements surround the chamber to provide 
uniform distribution of heat with low wattage requirersent. 

Cenco ovens are famous for trouble-free, dependable service. 
50 years experience in the design and manufacture of constant 
temperature appliances are yours in Cenco ovens. 

Write for bulletin 5 describing Cenco Constant Temperature 
Equipment 


1700 IRVING PARK ROAD, CHICAGO 13, ILLINOTS 


CHICAGO NEW YORK NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUIE 
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New and Forthcoming Texts in Biologica 


7 ience 


I Se 


MICROBIOLOGY: General and Applied 


B. Sarces, WILLIAM C, Frazier, Jor B. WiLson, and STANLEY G. KNIGHT 
University of Wisconsin 


Few texts, especially in the field of science, 
receive such immediate recognition as this 
comprehensive new textbook for the first 
course in general bacteriology. Off the press 
on the 19th of January, it had been adopted 
by a score of colleges within a month—in- 
cluding Kansas State College, Oklahoma 
A & M College, Purdue University, the 
University of California at Los Angeles, 


493 pages 


and the University of Nebraska. Typical of 
many enthusiastic comments we have re- 
ceived is this one from Professor F. W. 
Fabian, of Michigan State College: “An 
excellent book. I think it is one of the best 
books of its kind published since Marshall’s 
Microbiology which was published back in 
the early part of the century.” 


$4.50 


COMPARATIVE ANATOMY of the VERTEBRATES 


Tueopore H. EATON, Jr., East Carolina Teachers College 


A concise, rigorous, well-written new text 
for semester courses for science majors and 
premedical and predental students. Em- 
phasis is upon the structure and relation- 
ships of the chordates, with continual ref- 
erence to function and ways of life. Atten- 


319 pages 


tion is given to some important early types 
of verebrates, and there is a full chapter on 
embryology. The text is well illustrated, 
and most of the 332 illustrations are by the 
author. 


Ready June 1 $4.00 


THE HUMAN ORGANISM and the 


WORLD OF LIFE 
REVISED EDITION 


CLARENCE W. YOUNG, Colgate University 
G. Lepyarp STEBBINS, University of California 


This new and completely modern edition 
of a widely-used and well-liked general bi- 
ology text is virtually a new book, so 
thoroughly have the authors revised it. 
Completely reorganized, Part I now deals 
with the human organism and Part II with 
the world of life. A considerable number of 


864 pages 


HARPER & BROTHERS, 49 East 33d Srreet, 


new chapters have been added, others have 
been dropped, and all material retained has 
been brought up to date. The illustrations 
are an important feature of the new text. 
The old illustrations have been entirely re- 
placed by some 260 beautifully executed 
new drawings and 60 new photographs. 


Ready June 15 $6.00 
New York 16, New York 
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significant 
progress toward 
the goal of 

synthesis.” 


—AMERICAN SCIENTIST 


Genetics, 
Paleontolog 


AND 


Evolution 


Edited by G. L. JEPSEN, G. G. SIMPSON, 
and E. MAYR. Editorially sponsored by 
the Committee on Common Problems in 
Genetics, Paleontology, and Systematics of 
the National Research Council. The con- 
tributors include: 


ADOLPH KNOPF G. L. STEBBINS 


CurRT STERN B. PATTERSON 
W. P. SPENCER ERNST MAYR 
D.M.S. WATSON DAviD LACK 
D. D. Davis E. B. ForD 
THEODOR JUST J A. MOORE 
A. S. ROMER W. HOVANITZ 
T. S. WESTOLL H. L. MASON 
H. E. Woop S. WRIGHT 
R. W. CHANEY E. H. COLBERT 
G. G. SIMPSON J. B. S. HALDANE 
H. J. MULLER 


Second printing, $6.00 


At your bookstore 


PRINCETON 
University Press 


INC. 
New York + Philadelphia 


Using Zirconium Arc Lamp 
for MICRO-PROJECTION 


for PHOTO-MICROGRAPHY 


= Mikrark Illuminators provide an intense, cool 
point source of light through the use of the new 
: 100 watt Zirconium bulb. This steady light source 
is ideal for microscopy and photo-micrography. 
It is the correct color temperature for full color 
= pictures. MODEL C-100 with improved cooling 
system illustrated. 

Write for further detoils or demonstration to 


© 838 Broadway, N.Y.C. AL. 4-3510 
1109 Walnut Street, Philadelphia 


there Here are eight 
must be distinct reasons 
a reason Why Haemo-Sol 


is the preferred 
cleaner for labora 
tory glassware 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 
* Lower Surface Tension 
* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Use 
* Greater Economy 


"Ped for laboratory Glas” 


ico! 
Apparatus and A 


goon ano 


for literature and sample 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. . New York 14, N. Y. 
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Size 1 Model SBV 


Size 2 Model V 


Two New Centrifuge Models 


New International Size 1 Model SBV and Size 2 Model V Centrifuges embody the many 

time-proven features found in their predecessors — the Size 1 Type SB and Size 2 machines 

—and in addition incorporate important engineering improvements. A transformer-type 

speed controller replaces the resistance rheostat heretofore used and the Centrifuges are now 
shipped to you mounted on a permanently attached sub-base equipped with casters. 


Speed Controller 


Stepless, uniform speed control throughout 
the entire range is achieved and troublesome 
heating of — and heat radiation from — the 
controller is eliminated. Controller and two- 
hour automatic timer are mounted in an at- 
tractive enclosing cabinet conveniently lo- 
cated on the side of the Centrifuge steel guard. 


Sub-Base Mounting 


No assembly of any kind is necessary. No 
separate portable stand to bother with. 
Simply uncrate the completely assembled 
unit, wheel it to the electric outlet and plug 


it in. Specially designed vibration damp- 
eners, incorporated in the sub-base, provide 
maximum absorption of horizontal and vertical 
vibration and prevent their transmission to the 
floor of the laboratory. 


Accessories 

All interchangeable heads, shields, cups, 
and attachments listed for the discontinued 
SB and Size 2 machines fit the new models. 
Thus the Model SBV and Model 2V offer the 
same versatility and adaptability to your re- 
quirements. Send today for descriptive Bulle- 
tins V-1 and V-2 containing complete details. 


INTERNATIONAL EQUIPMENT 


«1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. — 
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Al and Stimulating _Approach 


IN MEDICAL LITERATURE... 


INFORMALITY is emphasized in the verbatim reports of the confer- 
ences held under the auspices of the Josiah Macy, Jr. Foundation. 
The focus of the meetings is on discussion rather than on formal 
presentations, permitting the reader to share in the give-and-take 
of authoritative investigators. 


*NEW PUBLICATIONS 


AGING FACTORS REGULATING BLOOD PRESSURE 

1950 meeting (215 pages)................. $3.50 1950 meeting (219 pages)................. $3.00 
CYBERNETICS ‘ NERVE IMPULSE 

1950 meeting (25! pages)................. $3.50 1950 meeting (160 pages)................. $3.00 
INFANCY AND CHILDHOOD PROBLEMS OF CONSCIOUSNESS 

1950 meeting (181 pages)................. $2.50 1950 meeting (200 pages)................. $3.00 


The material published by the Foundation is unobtainable elsewhere, and is by 
far the most advanced information available to doctors and scientists concerning 
progress and new theories in the field covered by each conference. 


JOSIAH MACY, JR. FOUNDATION PUBLICATIONS 
P. ©. BOX 575, PACKANACK LAKE, NEW JERSEY 


*While all Josiah Macy, Jr. Foundation Publications are sold at cost, a 20% discount is allowed for standing 
orders of any series. 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 

OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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ANOTHER AID TO BETTER DIAGNOSIS, “RESEARCH, TEACHING 


CHANNEL 
SIMULTANEOUS 
RECORDING 


is fine new SANBORN instrument is designed for 
those research and diagnostic groups whose require- 
ments call for “more than one channel” simultaneous 
recording, but who do not need, or whose budget allowances = N E WE S T = 
do not permit, the four-channel Poly-Viso. 


Introduction of the two-channel Twin-Viso is being ADDITION TO THE 


hailed with the same enthusiastic praise as was the Poly-Viso 

—not only because it too helps answer more recording problems, tt VISO ” fa il 
but because it has the same basic design advantages of the “Poly.” s mi y 
Among these are: immediately visible, inkless recording in true 


rectangular coordinates; clear, sharp and permanent records; local i OTHER MEMBERS ARE THE: 
and remote code marking; and a choice of ten paper speeds ranging 


from 0.5 to 100 mm/sec. 
CARDIETTE 
e 


Quick and easy interchangeability of amplifiers and pre-amplifiers 
For direct, visible, 


makes possible the availability of a variety of input circuits — which 
offers the user a wide range of two-channel recording possibilities, 
such as; combinations of ‘cardiograph leads; direct pressure record- : . simultaneous reg- 
ings; polygrams; pneumograms; ballistocardiograms; myograms; oe As istration of 4, 3, 
sphygmograms; phonocardiograms (for timing); and temperature pene comm 
measurements — using, as required, supplementary Sanborn equip- 
ment or attachments, or “pick-up” transducing and amplifying \ 
devices which may now be in your laboratory. ' On ~ CARDIETTE 
For further information, address Dept. S 
For direct, visible 


SANBORN COMPANY | 


ome other phe- 
Established in 1917 nomena (using 


supplementary 


CAMBRIDGE 39, MASSACHUSETTS equipment). 


OFFICES IN 33 CITIES THROUGHOUT THE U.S.A. 


April 20, 1951 
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STAINLESS STEEL UTILITY CARTS 


Ideal for Transporting Laboratory Equipment 


These sturdy carts, supporting up to 200 pounds weight, find dozens 
of uses in the modern laboratory . . . save valuable time by freeing your 
personnel for more important work. Use them to eliminate numerous 
trips to the stock room, autoclave, etc. Simply stack glassware, chemicals 
and equipment on the shelves and safely transport to the laboratory 
table or work bench. Utility carts have also proved useful mobile sup- 
ports for special or heavy equipment, such as a mill that is used inter- 
mittently or in various departments. 

The carts are made entirely of stainless steel with riveted joints. To 
protect equipment, shelves are fitted with guard rails or a combination 
guard rail and turned rim. Insulation under shelves deadens noise. 
Swivel ball-bearing casters and handle make these carts easy to maneuver. 
Shelves measure 1734 by 27 inches. Over-all size, 18 by 30 by 32% 
inches. Height to top surface, 3014 inches. 


Supplied in Two Convenient Types 
JL51920—Utility Cart, with center shelf, each 
West of Rocky Mountains, each 
JL51922—Same, without center shelf, each 
West of Rocky Mountains, each 


A. S. ALOE COMPANY ond subsidicries — 1831 Olive Street, St. Louis 3, Mo. 


Los Angeles, New Orleans, Kansas City, Minneapolis, Atlanta, and Washington, D. C. 
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ORIGIN 
OF THE EARTH 


by W. M. SMART 


Professor of Astronomy, University of Glasgow 


Where did the Earth come from? When was it formed as a planetary entity? 


What is the cosmic process that can account for the present state of the Earth and of 
the Solar System itself? 


To answer these questions Professor Smart has miraculously compressed 
into one small book the vast range of fact and theory in astronomy, physics, 
chemistry, geology, and biology. He makes comprehensible to the general reader 
the difficult abstract theories and technical explanations concerning the nature 
of the universe which scientists have formulated and expounded to one another 
but have not made clear to laymen. 


Here, in understandable terms, is the enthralling story of scientific adventure into 
the past. THE ORIGIN OF THE EARTH goes as far back as our means permit, com- 
ing in sight of a barrier beyond which it would seem we cannot go. Its survey shows a 
wide range, from the unbelievably minute atomic constituents of matter and particles no 
bigger than a grain of sand to stellar systems of unimagined grandeur. Chief atten- 
tion, however, is given to the Earth, its fellow planets, and the Sun: their origin, evolu- 

! tion, and relation to each other. 

I Professor Smart applies the scientific method, which consists in making 

| innumerable observations of the external world, measuring all that accurate 

instruments can measure, reaching general conclusions on the basis of consistent 

and reliable evidence, formulating natural laws which testify to the reign of 


order in the Universe, testing these laws continuously by further observations 
and predictions, modifying, refining, and simplifying as the occasion demands. 


This is a work of science in the great tradition of Jeans and Eddington. The au- 
thor writes concisely and without using a single mathematical formula. He is very clear 
about the limits within which scientific method is applicable, and he is always aware of 
the mystery and beauty of his subject. 
For those who are scientifically trained as well as those who read for general 


knowledge THE ORIGIN OF THE EARTH is an absorbingly interesting and 
| informative book. 
| 


239 pages, 8 plates, text figures, index. $2.75 


At all bookstores 


— 51 Madison Avenue CAMBRIDGE UNIVERSITY PRESS New York 10, N. Y. 


April 20, 1951 
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Gray's M anu al Revised by the late Merritt Lyndon Fernald, Harvard Univ. 


The most authoritative work of its kind ever prepared, this new 


EIGHTH edition of a well-known manual includes a i 
pproximately 8000 
of Botany EDITION species and varieties of vascular plants and 1800 illustrations. 


G. Brooks King, the State College of Washington 
The Fundamentals of William E. Caldwell, Oregon State College 
College Chemistry The absence of minute detail and the emphasis on important concept 


have made this book an outstanding addition to the field. Its styk 
is good, and the various concepts are developed in an interesting way 


Electronic Mechanisms Allan R. Day, University of Pennsylvania 


° e Emphasis in this book on why and how reactions take place stimulaty 
of Organic Reactions the student to think for himself and reduces the memory work required 


H ; Otto F. Steinbach, Queens College 
Experiments in Cecii V. King, New York University 


Physical Chemistry The authors of this teachable new manual have kept in mind the 
practical requirements of the laboratory as well as the diver- 
sified needs of students. Demands for apparatus are modest. 


AMERICAN BOOK COMPANY 


55 Fifth Ave., New York 3, N. Y. @ 300 Pike St., Cincinnati 2, Ohio @ 351 East Ohio St., Chicago 11, Il 


Completely Automatic! 


Auto-Burettes and Pipettes 
One Stopcock Controls All Action 


The automatic action of Machlett Auto-Burettes and 
Auto-Pipettes measures and delivers a specified volume of 
fluid accurately, quickly and conveniently. Control is sim- 
plicity itself—a half-turn of the stopcock handle fills; an- 
other half-turn empties. Machlett Auto-Burettes are made 
to Bureau of Standards specifications, in sizes listed below 
and to special sizes. Furnished in amberized glass at a slight 
increase in price. 


8-526 Burettes, Machlett Automatic, made of ‘‘Pyrex’’ brand 
chemical glass, gravity sa with support 


Capacity, ml. 2 5 10 25 50 
Subdivisions, ml. 0.01 0.02 0.05 0.05 0.1 0.1 
Reservoir cap., ml. 500 1000 1000 1000 2000 2000 
Each $22.50 23.75 23.00 25.00 27.00 2.50 


71-645 Pipettes, Machlett Automatic, made of “Pyrex” brand 
chemical glass, gravity filling with support 


Pipette capacity, ml. 5 10 25 50 
Reservoir cap., ml. 1000 1000 2000 2000 
Each $20.50 21.50 23.00 24. 


ans E. MACHLETT & SON 


Write for 
Bulletin A-B 


APPARATUS SUPPLIES CHEMICALS 
220 East 23rd Street: New Yor« 10,N.Y. 
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A sharp, 
image 


vulate 


LL powers! 


ORTHOLUX 


The Outstanding 


Research Microscope by Seitz 


Featuring a built-in illumination system for transmitted light or 
incident light as well as the new Berek double diaphragm condenser, 
the ORTHOLUX provides brilliant, even illumination of the entire 
field of view...from the lowest power objectives to the highest power 
immersion objectives. 

Unequaled in precision and quality, the ORTHOLUX gives you 
better binocular and monocular observation in transmitted or inci- 
dent light. A full range of accessories is available to equip it for 
dark-ground microscopy, photo-micrography, and the drawing or 
demonstration of microscopic specimens. 

For a demonstration and full particulars on the many outstanding 
features of the ORTHOLUX, see your Leitz Dealer. 


NY 


11, il 


Write today for Catalog Micro-102SC 
E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


LEITZ MICROSCOPES @ SCIENTIFIC INSTRUMENTS + LEICA CAMERAS AND ACCESSORIES 
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Precision” Thelco 


This “Precision” Vacuum Oven has many features 
which are not found in many high priced ovens. 
Particularly useful for drying, conditioning, 
annealing, and numerous utility chores, this 
oven finds its best applications in food 
processing and metallurgical 
plants. Oven has a working 
chamber measuring 8” wide 

x 12” deep x 5%” high, and is 
furnished with two shelves, 
thermostat, pilot light, safety 
latch, cord and plug and an 
adjustable ventilator. 


. The overall dimensions of 
the “Precision”—Thelco Vac- 
uum Oven are: 12” wide x 16” 
deep x 12” high. A reliable 
thermostat provides auto- 
matic temperature control 
from room temperature to 
125°C, 


Vacuum Oven 


STANDARD SCIENTIFIC SUPPLY 
34 West 4th Street 


FEATURES 


1. Complete visibility of oven interior Cor 
2. Operates at black heat rate 
3. Employs radiant heat, safe and cha 
effective tor’ 
4. Dries twice as fast as ordinary ovens arc 
5. Door hinge designed to seal 7 
perfectly 
6. Rectangular shape increases 7 
operating capacity 
7. Insulated with blanket of glass wool M 
8. Extremely quick rise to working 


temperature 


No. 8108-1 Vacuum Oven for use on 115 
volts, 60 cycle A.C. draws 500 watts. 
Each $135, 


No. 8108-2 Vacuum Oven designed for use 
on 230 volts, 60 cycle A. C. Each $135 


CORP. 
New York 12, N. Y. 


According to 
Mitscherlich 


This new model offers many advantages. The old fashioned 
Laurent plate is improved by the use of 7° Calcite half- 
shadow prisms. The light source is attached to the instru- 
ment so that it is always ready for use. The glass disc is 
divided into 360° and the precision glass scale is divided 
from 0 to 10, thus omitting the vernier, which so often leads 
to mistakes. Glass circle and scale are completely enclosed in 
a cast iron case, protecting them from corrosion and damage. 
Adjustable eye-piece of telescope provides sharp view. Instru- 
ment takes tubes up to 200 mm. long. 

A Lippich iype polarimeter is also available, accurate 
within .01° and readable to .005°. 


Extra precise polarimeter, accurate to within .001° on 
special order only. 


Obtainable at laboratory supply dealers or from us. 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 


“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Microbiological Procedures 
and 
Vitamin Assays 


pl 

ch 

T 

Folic Acid E 

© Biotin 

N 

dl 

st 

Uniform—Pre-tested—Dependable 

Available As ACID Or ENZYMATIC \ 

Hydrolysates ( 

Low “Blanks” High “Maximum Acid” 
WRITE FOR CATALOGUE #S 901 


CLEVELAND, 22 Biochemicals 
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CHEMICAL ENGINEERING 


pHYSIcS * METALLURGY 


LABORATORY DESIGN—Ccleman 


Architects, research directors, technical men and executives 
alike will need this book, which is the latest report of the 
Committee on Design, Construction and Equipment of Labo- 
ratories of the National Research Council. It contains 
chapters contributed by outstanding authorities on labora- 
tory design and construction from both the scientific and 
architectural points of view. The book is excellently organ- 
ized into four major parts: materials, services, facilities and 
equipment; teaching laboratories; industrial laboratories; and 
concise descriptions of various types of modern laboratories. 
1951, 370 pages, 9X12, illustrated, $12.00 


MARINE PRODUCTS OF COMMERCE 
(2nd edition) —Tressler & Lemon 
Available at last is the new, completely revised edition of the 
only comprehensive treatise on all commercially important 
products of the sea. The acquisition, handling, biological 
aspects and the technology of the preparation and preserva- 
tion of fish, shellfish, turtles and terrapin, whales, seals, 
walrus, sponges, pearls, coral etc. are presented in an in- 
teresting and instructive way. The manufacture and utiliza- 
tion of salt, magnesium, bromine and other chemicals and 
products from seawater are also covered. 
1951, 800 pages, 6 X 9, $18.00 


HANDBOOK OF ANTIBIOTICS—Baron 


This manual is an extremely valuable compilation of the 
data pertaining to the numerous antibiotic substances which 
have been isolated and studied to date. It is the first attempt 
to digest and correlate in a single book all the essential in- 
formation on these vastly important substances and to 
organize them in a form suitable for reference. The material 
presented gives in compact form the methods of production, 
chemistry, toxicology, bacteriology, pharmacology, and re- 
lated information on the most complete list of antibiotics 
ever published in this way. 1950, 300 pages, $6.50 
THE SOLUBILITY OF 
NONELECTROLYTES 

(3rd edition) —Hildebrand & Scott 
Completely rewritten and expanded to over two and a half 
times the size of the last edition, this is a comprehensive 
survey of the theory of nonelectrolytes, with extensive ap- 
plication to specific systems. Recommended to physical 
chemists, chemical physicists, chemical engineers, physical 
metallurgists and high polymer specialists. 

ACS Monograph, 1950, 475 pages, $10.00 

THE PHYSICAL CHEMISTRY OF 
ELECTROLYTIC SOLUTIONS 

(2nd edition) —Harned and Owen 
This is the only book that comprehensively treats both 
theory and experiment in the electrolytic solution field. 
Now brought up-to-date and enlarged, it gives a logical, 
closely integrated view of the theory and properties of 
strong and weak electrolytes. Important for research men 
and for physical chemists. 

ACS Monograph, 1950, 650 pages, $12.00 


IC} WATER TREATMENT For Industrial and 
Other Uses —Nordell 
Acid” A clear, exhaustive, practical and up-to-date book on in- 


dustrial waters—their impurities and methods of treatment 
to fit them for a great variety of commercial and other uses. 


MATERIALS ENGINEERING 


REINHOLD BOOKS 


MATERIALS ENGINEERING 


METALLURGY PHYSIC 


CHEMICAL ENGINEERING © CHEMISTRY 


Includes: chemical reactions; impurities and how they can 
be eliminated or reduced; water requirements for industrial 
uses; Current water-treatment practices in various industries; 
problems and practices relating to boiler feed waters and 
cooling waters; processes and equipment used in treating 
water; and extensive tables of conversion factors and equiva- 
lents and other important tabular data, all of which help to 
make this the most comprehensive book on the subject ever 
published. 1951, 525 pages, $10.00 
THE CONDENSED CHEMICAL 
DICTIONARY 
(4th edition) —Turner 

This famous reference book is now larger and more complete 
than ever. It covers all recent developments, new substances, 
trade names, uses, applications, formulas, properties, syno- 
nyms, derivations, containers, shipping instructions safety 
regulations, and will be of utmost value to everyone needing 
quick, accurate information on chemicals and related ma- 
terials, 1950, 760 pages, $12.00 


THE BIOCHEMISTRY OF 8B VITAMINS— 
Williams, Eakin, Beerstecher and Shive 
A presentation in very readable form of the function of B 
vitamins, how their presence and absence affects representa- 
tive organisms of diverse types, and how vitamin antagon- 
ists affect organisms. The four authors have partaken in such 
recent developments as the theory of structural analogs and 
antagonistic substances. 
ACS Monograph, 1950, 750 pages, $12.00 
COLLOID SCIENCE—McBain 
This book is designed to give a clear picture of Colloid Sci- 
ence, bringing out not only its immense scope but also the 
main regularities and generalizations that have been estab- 
lished within it. Professor McBain presents clearly, and with 
authority, the fundamentals of this science, and discusses 
with insight and discrimination its most recent advances 
and the unsolved problems that still confront it. 
1950, 450 pages, $8.00 


THE CHEMISTRY OF THE NON- 


BENZENOID HYDROCARBONS 
(2nd edition) —Brooks 
Highlighting important advances in organic and petroleum 
chemistry, this new edition is a completely up-to-date survey 
of paraffins, olefins and cyclic (other than aromatic) hydro- 
carbons. It gives complete and extensive discussions of the 
chemistry, properties, methods of synthesis, thermal, crack- 
ing, oxidation reactions, polymerization, alkylation and 
theoretical aspects of the many classes of hydrocarbons 
having a non-benzenoid structure. Advances made in the 
field in recent years are fully covered. 
1950, 630 pages, $12.00 


COLLOID CHEMISTRY: 

Theoretical and Applied—Vol vil 

by Selected International Contributors 

Collected and edited by Jerome Alexander 
Volume 7 of this important series consists of 42 papers, each 
complete in itself, by outstanding international contributors. 
This new volume, together with the previous volumes makes 
these books a treasure-house of information for everyone 
interested in the fast-growing literature of Colloid Chem- 
istry. 1950, 736 pages, $16.50 


SEND FOR COPIES 
ON APPROVAL 


April 20, 1951 


reinhold publishing corporation 


DEPT. M-268 330 WEST 42ND STREET NEW YORK 18, N. Y. 
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* Introducing 


WILLIAM H. HUDSON 
| of Conchitas” 


Letters on the 
Ornithology of 


Buenos Ayres 


By Wm. H. Hudson 


Edited by David R. Dewar of The GLASGOW 
HERALD, with a Foreword by Herbert F. West, 
Professor of Comparative Literature in Dartmouth 
College 


@ The first written work of the great 
naturalist, these letters sketch a period 
in W. H. Hudson’s life that has been 
either confused or ignored in his biog- 
raphies. Their importance cannot be 
overlooked, for they give important clues 
to several of his later books, such as 
The Naturalist in La Plata and Idle 
Days in Patagonia, as well as a graphic 
glimpse of the vanished Argentine of 
Hudson’s young manhood. 


109 pages, boxed, $2.75 


Bees: Their Vision, Chemical 
Senses and Language 


By Karl von Frisch, Professor of 
Zoology, The University of Munich 


“This little book, based on Dr. von Frisch’s 
startling lectures at Cornell University in 
1949, opens new horizons in insect ‘intelli- 
ence.’ There is no Maeterlinckian mysticism 
in this scientist’s report; he merely tells what 
he trained bees to do . . . other scientists 
have confirmed his amazing results.” 


132 pages, 61 illustrations, $3.00 


CORNELL UNIVERSITY PRESS 
124 Roberts Place Ithaca, N. Y. 


New “REVIEW” of... 


GALVANOMETERS* 

MICROPHOTOMETERS 
THERMOPILES 

© SPECTROMETERS 

MONOCHROMATORS 


P. J. Kipp & Zonen, of Holland, world 
renowned manufacturers of these and other 
specialized scientific instruments, have issued 
the first complete catalog of their line. Your 
copy will be mailed as soon as we receive your 


request. Please ask for “Review #50-SM.” | 


We are the exclusive United States repre- 
sentatives for Kipp & Zonen. Your corre- 
spondence is invited on any precision apparatus 
problem where we may be able to serve you. 


*Immediately available in many types 


JAMES G. BIDDLE CO.) 


Scientific Instruments 


: Electrical 
1316 ARCH STREET, PHILADELPHIA 7, PA 


Thirty-nine papers covering the scientific 
and practical aspects of 


PLANT GROWTH SUBSTANCES 


Folke Skoog, Editor @ New information about 
growth substances—their physiology, biochemistry, 
and agricultural uses—is pouring from the labora- 
tories of the world. This symposium was arranged 
to cover the principles, main lines of investigations, 
and recent developments in the fundamental and 
applied aspects of the field. 


A general treatment plus specialized reports for the 
thousands of people engaged in the investigations, 
manufacture, and applied work concerning growth- 
regulatory compounds. It is a reference book for 
students in biology and agriculture and for those 
engaged in weed control. 


454 pages. Illustrated, bibliographical refer- 
ences. Just published, $6.00 


THE UNIVERSITY OF WISCONSIN PRESS 
811 State Street » Madison 5, Wisconsin 
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Ever Devised! 


> 
VACUMATIC 
PLATEN* 

Beseler's revolutionary FEED-O-MATIC* feature on the new VU-LYTE Opaque 
Projector permits continuous, smooth projection of mounted or unmounted material. 

Think of it! You simply feed your lecture material as is onto the metal conveyor 
belt of the FEED-O-MATIC, and advance it into projection position by turning a 
handle. There is no special need to mount copy, or insert it into holders—because the 
unique platen of this ultra-modern. projector holds all copy material absolutely flat. 

You can feed mixed or continuous copy through evenly, and without light flashes— 
since the platen is not raised or lowered. A full 82x11 page or a postage stamp are 
projected with equal ease. There is no curl or flutter. As new copy is fed in at the left 
side of the projector, preceding copy is ejected from the right side. Thus you obtain un- 
interrupted projection—which aids tremendously in the efficient presentation of mixed 
copy, and proves eminently suitable for continuous copy in scroll form. 

The FEED-O-MATIC CONVEYOR is one of the exclusive Beseler developments 
that make the VU-LYTE the easiest opaque projector in the world to use—ideal for 
schools, churches, clubs, and business. And there are many other outstanding VU-LYTE 
features that team to help you obtain peak performance with maximum ease. 


POINTEX* 
PROJECTION POINTER 


1. YOU CAN use the VU-LYTE in a partially- 
lighted room. Total dark is not 
in order to obtain clear, sharp images and 
brilliant colors—because VU-LYTE provides 
extra illumination. 


can be projected with equal ease, without 
curl or flutter. 

3. YOU CAN project a lighted arrow onto 
any part of the illustration by means of the 
new Beseler built-in POINTEX* POINTER— 


the: out details without 
2. You use copy “as is” pointing leaving 


into holders. The 
unique hele VACUMATIC PLATEN® holds 
all copy absolutely flot during projection. A 
full 84x11 page letter or a postage stamp 


e—project 
In addition, VU-LYTE is an amazingly quiet 
and cool operating projector. 


These advanced, exclusive features, plus others, 
are incorporated in a projector that weighs only 
35 lbs. and is REDUCED IN PRICE. 

Ask for free demonstration of the precision-built 
VU-LYTE in your own projection room. And for 
more information regarding this truly new concept 
in Opaque projection, ask for booklet— B. 


CHARLES COMPANY 


60 Badger Avaebe, Newerk 8, N. 4. 
The World's Largest Manufacturer of Opaque Projection Equipment 


THE NEW 


OPAQUE PROJECTOR 
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NEW PREPARATIVE 
ULTRACENTRIFUGE 


@ At 40,000 rpm, 144,000 g with 160 — ml load. 
@ Angle-type rotors run in vacuum chamber. 


@ Controlled rotor temperatures with 
refrigeration. 


@ Electric drive — self-balancing. 


@ Automatic controls govern entire fast cycle 
of operation. 


@ Armor-steel guard and interlocks combine 
safety with dependability. 


@ Selection of rotors (up to 1100 ml) provides 
flexibility in use. 


For more detailed data, write: 


SPECIALIZED INSTRUMENTS 


CORPORATION 
wom 605 O'NEILL AVE. BELMONT, CALIF. 


PROBLEMS 


DAYLIGHT 
mode table af noble prices 


| TESTER 
Over 140 foreign periodicals . 
during and recording the greot advances” : Hundreds of users in laboratory, field and factory now make 
of the WAR YEARS. Sucrssrent and broad daylight--with 
one book may hove price infor- enlo Fluoretor (blacklight 
i 8 6 : Exclusive dark chamber holds comparison test tubes, solid 
mation for on rman samples, powders or fluids. Neoprene viewing cone excludes 
SEND FREE CATALOGUES AT ONCE TO cqubuadion light for examination of large areas. 
Choice of filtered 2537 or 3650-63 Angstrom frequencies; 
interchangeable head for alternate frequency. Transmission 
NAME__ curve with every instrument. Standardized mercury-vapor 
discharge tubes. Instant-starting, troublefree. Portable—weighs 
STREET. less than 2 pounds, ready to use. Models for operation from 
either my standard flashlight batteries or 110-120 v AC. 
city Write for brochure, data on U-V use in your field. 


J. W. EDWARDS MENLO RESEARCH LABORATORY 


nt Drawer A-5, Box 522, Menlo Park, Calif. 
a ANN ARBOR, MICHIGAN | ae DEALER INQUIRIES INVITED 
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A TEXTBOOK OF THEORETICAL BOTANY 


By R. C. McLean and W. R. I. Cook, both of the University of Wales. Vol. 1, 
June 1951. About 1,000 pages. Line cuts and half-tones. About $14.00. Detailed 
description and classification of plants. The first of three or four volumes. 


A HANDBOOK OF CONIFERAE 


By W. Dallimore, formerly of the Botanical Gardens, Kew and A. B. Jackson, late 
of the British Museum. Third Edition, 1948. 682 pages. 95 figures. 39 plates. 


$12.00. A systematic account of the Ginkgoaceae, the Taxaceae, and the Pinaceae, 
their identification and economic uses. 


GAS TURBINE THEORY 


By H. Cohen, University of Durham and G. F. C. Rogers, University of Bristol. 
Ready, June 1951. 288 pages. Line cuts. About $6.00. Theories, adaptability and 
performance, gas dynamics, shaftpower, turbo-jets, centrifugal and axial com- 
pressors. 


BASIC ELECTROTECHNICS 


By B. L. Goodlett, University of Cape Town. Ready, May 1951. 224 pages. 100 
figures. About $4.00. Fundamental electromagnetic theory. 


MIDDLE SILURIAN ROCKS OF NORTH WALES 


By P. G. H. Boswell. 1949. 480 pages. 99 sections and maps. 26 plates. $16.00. 
Full geological description, with special attention to water supply. 


THE SOVIET UNION: The Land and its People 


By Georg Jorre, University of Toulouse. 1950. 353 pages. 43 maps and diagrams. 
24 plates. $4.25. A general geography of Russia, covering geology, natural re- 
sources, products, manufacturing and transportation. 


LONGMANS, GREEN & CO., Inc. 


55 Fifth Avenue New York 3, N. Y. 


April 20, 1951 
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OFF THE PRESS MARCH 1, 1951 


| 
Annual Review of PHYSIOLOGY Volume XIlIl 


Approximately 460 pages. Author and Subject Indexes. 
Editor: V. E. Hall; Associate Editors: J. M. Crismon, 
A. C. Giese; Editorial Committee: J. F. Fulton, M. H. 
Jacobs, F. C. Mann, R. F. Pitts, M. B. Visscher 


Contents: Prefatory Chapter (Physiology from 1900 to 1920: Incidents, Accidents, and 
Advances) : C. J. Wiggers; Permeability: H. B. Steinbach; The Biological Effects of Radia- 
tions: H. J. Curtis; Developmental Physiology: J. Runnstrém and T. Gustafson; Physi- 
ological Effects of Heat and Cold: R. Grant; Muscle: D. K. Hill; Digestive System: E. S. 
Nasset; Liver: J. W. Wilson; se Circulation: K. G. Wakim; Heart: H. B. Burchell; 
Respiration: J. S. Gray and -F. Grodins; Kidney: E. E. Selkurt; Conduction and 
Transmission of Nerve Impulses: “r H. Bullock; Somatic Functions of the Nervous 
System: G. Moruzzi; The Electrical Activity of the Brain: H. J. Gastaut; Metabolic 
Functions of the Endocrine Glands: J. A. Russell; Physiology of Reproduction: J. E. Mar- 
kee; Blood Volume: M. I. Gregersen. 


Each Volume: $6.00 Shipping charges: U. S. A. and Pan American: 15 cents; 
Elsewhere: 35 cents 


ow sux ov ANNUAL REVIEWS, corona, 


Electronically Regulated 


FILAMATIC 


Automatic Pipette 
and Vial Filling Machine 


with these exclusive features: 


@ Electronic Control—Main- 
teins constant motor 
torque at all speeds, 


@ Wide Filling Range—.025 
ce. to 5 c. wil it 
costly attachments. 


speed—10 to 
eliveries per minute. 


» 1/30 HP. 
Gearm 


@ Vernier Ad of 
Delivery Volume. 
@ Average Accuracy + 42%. 


@ Aseptic Filling Unit— 
Instantly removable for 
cleaning or sterilizing. 


10 TIMES FASTER THAN HAND PIPETTING. 
Dispense chemical and serological reagents, ser- 
ums, antigens, anti-toxins, biologicals, etc. at pro- 
duction line speeds. Widely used for filling vials 
and ampules. Ask for bulletin S-F. 


NATIONAL INSTRUMENT CO. 


5005 QUEENSBURY AVE. ®@ 


BALTIMORE 15, MD. 


FOR YOUR PERSONAL OR 
PROFESSIONAL LIBRARY 


“Insect Pests of Stored Grain 
and Grain Products” 


by RICHARD T. COTTON, Bureau of En- 
tomology and Plant Quarantine, U. S. De- 
partment of Agriculture 


This newly revised edition is written in a 
“down-to-earth”, understandable manner by a 
man who has the most practical and varied sort 
of experience in insect control. It does not deal 
with theories, but with pertinent facts, up-to- 
date tests, research, practical experience in 
modern methods of insect control. 

Its arrangement and content make it equally 
valuable as a textbook for instructors and stu- 
dents of Entomology as it is for cereal En- 
tomologists and those engaged in the storage, 
‘shipping, and processing of grain. It also pro- 
vides a professional reference book for manu- 
facturers and users of pest control supplies. 


Price $3.25 
Send for an On-Approval Copy 


‘all BURGESS PUBLISHING COMPANY 


428 SOUTH SIXTH STREET MINNEAPOLIS 15, MINNESOTA 


Science, Vol. 13 


\AN™ 

22 ! 


INNESOTA 


Vol. 13 


news for teachers of... 


Spectroscopy Instrumentation 


e Physics ¢ Analytical Chemistry 


The new Todd “Spectranal” 


detects these 36 elements by a 
new visual spectroscopic 


method... rapidly! 


Europium 
Gallium 


Vanadium 
Ytterbium 
Yttrium 
Zinc 


Regardless of composition or physical condition of the 24076T SPECTRANAL, with Bun- 
sample, only a few milligrams and a few minutes are neces- sen type prism spectroscope, refer- 
sary for macro- or micro-analysis. Average limit of detection ence scale, adjustment slit, Pyrex 


; brand glass excitation chamber with 
is 0.7 mg./ml. Sample can be recovered after analysis. adjustable platinum electrode, sup- 


port rod, clamp, excitation power 
unit, scale light and operation 
Spectral lines of unknown are read in terms of a simple manual. 
reference scale and compared with calibration curve to 


identify elements. Special reference table furnished giving 3 COMPLETE for only. ee 


or 4 most persistent spectral lines of each detectable element. $2 82 00 


Phone, Write, Wire or Teletype Dept. SC-4, Our Nearest Office-Warehouse 


SOUTHERN SCIENTIFIC CO. . WILL CORPORATION ‘ 


@ BUFFALO 5,N.Y. | SERVING SCIENCE THROUGH SUPPLY @ BALTIMORE 1, MD. _ 


BUFFALO APPARATUS CORP. ROCHESTER 3, N.Y. WILL CORP. WILL CORPORATION of Md. 


April 20, 1951 


JP : 
72) 
Barium Lutecium Sodium 
Bismuth Magnesium Strontium 
Cadmium Gold Manganese —‘Thallium 
Calcium Hydrogen Mercury Tin 
Cerium Indium Nickel Titanium é 
Chromium —Tron Palladium 
ll: Copper Lead Scandium 
a 
a | 
ort | 
eal 
to- 
En- 
ge, 
nu- 
ATLANTA 3, GA. | NEW YORK 12, N. Y. 
PANY 
23 


sifyou m make any of these 


28 products 


ACETIC ACID 
}— ALCOHOL 
BERRY PRESERVES 
BEVERAGES 
BOROSILICATE 
CROWN GLASS 
BROMONAPHTHALENE 
BUTYRIC ACID 
CHEESE PRODUCTS 
DISTILLED WATER 
EGG SOLIDS 
ETHYLANTRACENE 
EXTRA DENSE FLINT 
FLINT GLASS 
FLUORINATED HYDROCARBONS 
FRUIT BUTTERS 
HONEY 
HYDROGENATED FATS 


IODINE NUMBER 
(FLAXSEED, SOYBEAN) 


JELLIES, JAMS 
FRUIT PRESERVES 


MAPLE SYRUP 
NAPHTHALENE 
NYLON 

Oll CONTENT 


PAPER MILLS 
(STARCH SOLIDS) 


PENTANE 
PLASTICS 
+—TOMATO PRODUCTS 


WAXES 
(PARAFFIN, CARNAUBA) 


Be sure it’s the world’s finest Abbe- 


type refractometer—the B&L “Abbe-56”! 


Exclusive B&L advantages save time, cut costs, increase 


operator efficiency and comfort . . . in industrial quality 
control, in research, and in experimentation. Quick, 
positive determination of the percentage of dissolved 
solids in foods. Highest-accuracy identification and 
testing of transparent and opaque liquids and solids, by 
either transmitted or reflected light. Here are a few of 
the “Abbe-56” features you'll appreciate in your work. 


SPARE PRISM SET—Quickly, easily interchanged; ends 
“down” time. (Optional) 


FIXED-POSITION EYEPIECES— Mounted close together 
and inclined, for speed and comfort. 


INTERNAL GLASS SCALE—Protected from dirt, corro- 
sion. Index, 1.30 to 1.71; theoretical accuracy, +.0001. 


PROTECTIVE HOUSING—Streamlined metal, safeguards 
scale and moving parts. 


WRITE for complete information and a demonstration to 
Bausch & Lomb Optical Company, 642-6 St. Paul St., 
Rochester 2, N. Y 


Bausch & Lomb Refractometer 


Science, Vol. 113 


— = 
te 4 
4 
3 


INS 


Current Science Reading 


Kirtley F. Mather 


S USUAL AT THIS TIME OF THE YEAR, 
the array of recently published scientific 
literature is overwhelming in quantity, but 
sufficiently rich in quality and adequately 

diversified in content to satisfy the needs of the most 
particular of readers. No scientist should be so confined 
within his own special field that he cannot keep him- 
self informed about the progress of science in general 
and the ferment of ideas in the community of which 
he is a part. To see the forest, as well as to dissect 
or carve the tree immediately in front of one, is an 
essential part of the indefinable spirit that distin- 
guishes the scientific man from other varieties of our 
species. Here, then, are a few notes that may be help- 
ful in selecting something to read during off-duty 
hours. 

Let’s begin with a bit of relatively light reading. 
Bertrand Russell delivered three lectures at Columbia 
University last November, under the sponsorship of 
the Franklin J. Machette Foundation, an organization 
established “to interest the public in philosophy.” The 
lectures certainly merit the wider audience resulting 
from their publication as a book. All of Lord Rus- 
sell’s fine sense of humor, incisiveness of diction, and 
keenness of insight are preserved, so that as one reads 
the printed page it is easy to see him in imagination 
as he stood before his audience. 

. Speaking first of “Science and Tradition” and then 

of the “Effects of Scientific Technique,” Lord Russell 

contrasts the ancient and the modern views of the 
nature of the world and of man, and surveys the 
results of technological developments in recent years. 

The third lecture deals with “Science and Values,” 

but Lord Russell was thinking about that well-known 

problem in essentially practical terms rather than 
from the point of view of an aloof philosopher. Some 

of you who are grappling with that problem on a 

deep level will think that his treatment is somewhat 

superficial. He was, however, addressing a “general 
audience” and had a very practical purpose in mind. 

In summary, his thesis is that far greater well-being 
than has yet been known may be obtained in the im- 
mediate future if men can accomplish the abolition 
of war, the even distribution of power, and the limi- 
tation of population. To achieve those obviously desir- 
able objectives, he recommends not an increase in 
knowledge alone but also a strengthening of the spirit 
of love and compassion. He even calls it “Christian 
love” ! 

While convalescing from a major operation last 
summer and fall, President Conant improved the op- 
portunity to produce some very powerful ammunition 


1 Bertrand Russell. The Impact of Science on Society. New 
York: Columbia Univ. Press (1951). 
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Department of Geology and Geography, Harvard University, Cambridge, Massachusetts 


for his well-known campaign to increase general un- 
derstanding of the “tactics and strategy of science.” 
He calls his latest book? “A citizen’s guide to the meth- 
ods of experimental science.” The orientation is quite 
different from that of his earlier book, On Understand- 
ing Science, for this one is directed toward all who are 
involved in the practical problems of the mid-century 
years, rather than primarily toward those concerned 
with the education of youth for life in a free society. 
Appropriately enough, however, considerable portions 
of the earlier book are woven into the fabric of the 
new one. 

There is space here for only a few of the many 
highlights of this thoughtful and exceedingly interest- 
ing volume. Writers of popular science are advised to 
indicate more definitely “the distinction between specu- 
lative ideas, broad working hypotheses, and well-tested 
conceptual schemes (though there is, of course, always 
a hazy boundary between the three types of ideas).” 
The history of each of the natural sciences includes 
many examples of the recurring phenomenon, “that 
the time must be ripe for new ideas to become fruitful 
or new experience to be appreciated.” Speculations 
leading to ideas that are fruitful of experiments in 
the laboratory or new observations in the field are 
useful; “otherwise the’ free play of imagination can 
do little more than provide entertainment.” Quite com- 
monly it is possible to draw clearly the “contrast be- 
tween vague speculative ideas and fruitful conceptual 
schemes.” 

The necessity for careful distinction between specu- 
lative ideas and firmly supported concepts imposes a 
responsibility upon all authors of scientific literature, 
but it also should keep all readers alert. Unless we are 
vigilant we are likely to be led astray by such a book® 
as the one that happens to come next to hand. Fred 
Hoyle is a brilliant young Cambridge University as- 
tronomer who displays a commendable flair for pre- 
senting intricate data and mind-stretching ideas in 
lucid, attractive style. The Nature of the Universe is 
sure to draft a host of readers and be the spark plug 
for many an earnest conversation. It is in fact a stim- 
ulating and informative book, but it should be read 
with great caution. 

Mr. Hoyle presents quite accurately an abundance 
of information about the recent advances in knowl- 
edge concerning the composition of interstellar gas 
and “dust” that constitute a large fraction of the 
total mass in the Milky Way galaxy, the presence of 
“background material” in the vast spaces within the 

* James B. Conant. Science and Common Sense. New Haven, 
Conn.: Yale Univ. Press (1951). 


*Fred Hoyle. The Nature of the Universe. New York : 
Harper (1950). 
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universe between the galaxies, and the numerous other 
significant aspects of the universe that are now under- 
going observation and study by astronomers through- 
out the world. His report concerning recent applica- 
tion of principles of electrodynamics to astrophysical 
problems is wholly trustworthy. His majestic picture 
of the universe according to “the New Cosmology” is 
vivid and impressive. His presentation of the concept 
of “continuous creation,” contrasted with the “big 
bang idea,” is scholarly and convincing. But he over- 
reaches when he comes to hypotheses of stellar and 
planetary evolution and to speculations concerning 
matters that are at present beyond the pale of “fruit- 
ful” contemplation. 

For example, he writes dogmatically that “there was 
once another star moving around the Sun that disinte- 
grated with extreme violence.” There is no hint that 
this is a speculative idea, as yet hardly qualified even 
to be rated as a working hypothesis because no means 
are at hand for applying rigid tests of its validity. Or, 
again, he states that he has “described the way in which 
planetary systems like our own come into being.” He 
should have said “a way in which planetary systems 
like our own may perhaps have come into being.” 
Similarly he “estimates” that there are at least 100,000 
planets within the Milky Way suitable as the abode 
of life, but only the alert reader will be aware that 
concealed behind the apparently conservative mathe- 
matics there is a precarious inverted pyramid of spec- 
ulation piled on speculation after speculation, inter- 
larded with slippery assumptions. 

In contrast, W. C. Allee discusses in his latest book* 
a wholly different, but equally “controversial” subject, 
with due deference to the advice that I quoted from 
President Conant’s book. Dr. Allee has retired from 
the University of Chicago as professor emeritus and is 
now the head professor of biology at the University 
of Florida. The book in hand is a revised and am- 
plified edition of The Social Life of Animals, pub- 
lished in 1938, and like its predecessor it stresses the 
human implications of the basic principles of bio- 
logical relationships observed in many groups of ani- 
mals. It comes at a crucial moment in human history 
and deserves a sufficiently wide reading to make its 
cogent reasoning influential in the political debates, 
great and small, that now demand the attention of 
every citizen. 

Among other things, the book surveys the types of 
modern evidence concerning the existence of coopera- 
tion as an important factor in evolution. 

In so far as any international organization, formal or 
informal, is based primarily on a hierarchy of power, as 
are the peck orders of the chicken pens, the peace that 
follows its apparent acceptance will be relatively short 
and troubled. . . . The continuing success of the United 
States as an integrated unit is closely related to the lack 
of emphasis upon possible peck orders among the states. 
. . . Widely dispersed knowledge concerning the impor- 
tant role of basic cooperative processes among living 
beings may lead to the acceptance of cooperation as a 


#W. C. Allee. Cooperation Among Animals. New York: 
Schuman (1951). 
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guiding principle both in social theory and as a basis for 
human behavior. Such a development when it occurs will 
alter the course of human history. 

The importance of cooperation in an increasingly 
significant area of human behavior is implicit in the 
next book® on my list. Emphasizing the hopeful side 
of the story of atomic energy, Dr. Sacks, of the Brook- 
haven National Laboratory, devotes a large part of it 
to the uses of radioisotopes in medical research and 
therapy. Many significant advances have already been 
made, and much interesting material, heretofore avail- 
able only to specialists, is presented for the general 
reader. Most of such readers will be amazed by the 
wide variety of ways in which isotopes are now being 
used—in chemistry, biology, medicine, agriculture, and 
industry. 

Another book that hews closely to the line of scien- 
tifie accuracy and properly restrained speculation, in 
spite of its highly imaginative title, is The Flight of 
Thunderbolts.® Its author is a member of the Bernard 
Price Institute for Geophysical Research, University 
of the Witwatersrand, Johannesberg. Printed in Great 
Britain, it has been made readily available in this 
country through the New York office of the Oxford 
University Press. As all who know their Gilbert and 
Sullivan will immediately infer, it deals with lightning 
and atmospheric electricity. The subject provides a 
ease history of general interest, in its progress from 
myth to knowledge, and it is presented here as an 
excellent illustration of the scientific method in action. 
It includes also a wide gamut of problems that are of 
great practical importance in radio communication as 
well as of significance in electrodynamics and meteor- 
ology. The interest of those who have a particular 
concern with lightning protection is obvious. 

Mr. Schonland approaches the subject from the his- 
torical angle and begins with a survey of folklore be- 
fore recounting the invention of the lightning rod by 
Benjamin Franklin. He then proceeds with descrip- 
tions of the various forms and effects of lightning. 
This prepares the way for a scholarly consideration 
of the luminous processes involved in the lightning 
flash and the electrical processes in the lightning dis- 
charge. From an unusually able and interesting dis- 
cussion of protection against lightning, he goes on to 
the more theoretical aspects of the electrification of 
thunderclouds and the indirect and distant effects of 
thunderstorms. All in all, the book is an outstanding 
example of good scientific literature, presenting in 
clear and supple style a subject fraught with wide- 
spread interest and involving concepts that have only 
recently been developed by contemporary researchers. 

Finally, there are two excellent books’ for those of 
philosophical bent and an interest in the history of 
ideas: Dr. Reichenbach’s book is intended for readers 
who have “common sense enough to wish to learn more 

5J. Sacks. The Atom at Work. New York: Ronald (1951). 

*B. F. J. Schonland. The Flight of Thunderbolts. New 
York : Oxford Univ. Press (1950). 

tHans Keichenbach. The Rise of Scientific Philosophy. 
Berkeley : Univ. of Calif. Press (1951) ; W. P. D. Wightman. 


The Growth of Scientific Ideas. New Haven, Conn.: Yale 
Univ. Press (1951). 
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than common sense can teach” them. Its thesis is the 
concept “that philosophy has proceeded from specula- 
tion to science.” It first examines “the shortcomings of 
traditional philosophy” and then turns to an exposi- 
tion of “modern scientific philosophy,” collecting “the 
philosophic results that have been developed through 
the analysis of modern science and the use of sym- 
bolie logic.” 

The author is professor of philosophy in the Uni- 
versity of California at Los Angeles, well known for 
his previous books and other writing. Here he sums 
up the results of his earlier studies in a comprehensive 
and very readable treatise, containing within its pages 
all the necessary scientific information to give a mod- 
ern world view. 


TIS WITH A GREAT DEAL OF UNCER- 
TAINTY AND HESITATION that one whose 
field is rhetoric and public speaking—that knack 
little better than cookery in Plato’s eyes—even 

ventures near the habitat of men of science. To us 
science is a sacred cow; the scientist, in turn, com- 
monly accepts our discipline as a part of college and 
university training, with some tolerance but with little 
enthusiasm. 

Why, then, do I write of “Books, Civilization, and 
Science”? Because a few months ago it was my good 
fortune to moderate a discussion on this so sharply 
limited subject at the annual meeting of the American 
Association for the Advancement of Science in Cleve- 
land. Participating in the discussion were Kirtley 
Mather of Harvard, Ralph Gerard of the University 
of Chicago, James Stokley of the General Electric 
Company, and David Dietz of the Scripps-Howard 
newspapers. Representing publishers of scientific lit- 
erature were Hugh Kelly of McGraw-Hill, Charles 
Skelley of the Macmillan Company, Herbert S. Bailey, 
Jr, of the Princeton University Press, and, in the 
absence of Edward Crane of D. Van Nostrand Com- 
peny, Dennis Flanagan of Scientific American. May 
Thasten to relieve them, individually and as a group, 
of all responsibility for any statement made in this 
report. The following lines are my effort, as moderator 
of the discussion, to summarize the content of that 
extremely interesting two hours. For such of value as 
it may contain, credit their contributions to the dis- 
cussion itself; where it may seem in error or ill-con- 
sidered, blame the inaccuracies of this reporter. 

That there is great need for the writing and pvbli- 
cation of scientific books directed to the general reader 
was apparent to everyone. With the achievements of 
science an ever-increasing force in our civilization, the 
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Books, Civilization, and Science 


Warren Guthrie 
Department of Speech, Western Reserve University, Cleveland, Obio 


Dr. Wightman has recently become the first. holder 
of a new lectureship in the history and philosophy of 
science at the University of Aberdeen. His book was 
published in Great Britain last year, and the Amer- 
ican edition is being released the middle of May. In 
it, he follows the stream of scientific thought from 
Thales to the philosophers of the twentieth century, 
relating each step of discovery to past and future. 
Science is revealed as “a struggle no less charged with 
humanistic value than the struggle for political liberty 
or national expression.” Although the intimate rela- 
tions between scientific theories and technological de- 
mands receive appropriate attention, Dr. Wightman 
does not regard “the socioeconomic as the sole directive 
in the cultural advance.” 


need for wide dissemination of scientific learning and 
method hardly requires proof. Not only is there im- 
perative need for the encouragement of scientific habits 
of mind; there is an almost equal necessity for ac- 
quainting the public with new discoveries and concepts 
resulting from current scientific research. 

Further, the times seem to offer unusual opportu- 
nity for meeting this need. The reading public is in- 
terested in scientific matters. Its interest has made 
some scientific—and more pseudo-scientific—books best 
sellers. Scientists themselves are more aware of the 
need for interpretation of their field than’ in many 
decades. Forced into public life by the tremendous 
social impact of the discoveries they have made, they 
seek to help in the constructive, rather than destruc- 
tive, use of their knowledge. And, finally, there is now 
an abundance of the kind of material in which the lay 
public will take interest. New and revolutionary ideas 
and concepts are literally streaming from our research 
laboratories. The novel is inherently interesting; the 
revolutionary demands attention. 

With these factors immediately apparent in our 
discussion it might have seemed in danger of bogging 
down from lack of a problem, but such was far from 
the case. For the publishers frequently print, it was 
charged, and the public likes, the sales records show, 
the wrong kinds of scientific books. The best sellers 
dealing with matters scientific are those such as 
Worlds in Collision or Dianetics. More sound, more 
responsible, though less sensational works, even when 
written with an eye to the general public as audience, 
are seldom as widely read. It was with this problem 
that our group became largely concerned. 

For the charge that they were at fault, the pub- 
lishers had an immediate and effective answer. Most 
of the books against which the scientists were most 
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vocal were not listed by their publishers as “scien- 
tific.” That the public regards them as such, say the 
publishers, is beyond their control. Furthermore, as 
Mr. Skelley pointed out, in at least one case in which 
a book that the panel regarded as unsound enjoyed 
a wide sale, the publisher voluntarily transferred his 
rights to another company at heavy financial loss. 
Other representatives of the publishing group made 
clear their interest in seeing that books presented on 
their scientific lists are acceptable to the scientific fra- 
ternity, as well as popular with the general public. 

Nonetheless, the “wrong” kinds of scientific litera- 
ture do get published. Feeling that there should be 
some protection to the public from the unsound, and 
a consequent greater interest in the best scientific writ- 
ing, the panel offered several constructive suggestions. 

First, to assist the publishers in their job of select- 
ing those manuscripts that merit publication, it was 
suggested that some sort of board of review be created 
from the ranks of the scientists themselves. This board 
would be quick to eliminate the spectacular but non- 
scientific. To the criticism that such review might in- 
volve a kind of censorship that would deny the right 
of publication to any truly revolutionary work—sound 
or unsound—there was, however, no final answer. Con- 
sequently, the panel began to explore other means by 
which the same problem might be met. The answers 
seemed to lie in the development of a set of principles 
by which publishers might be guided, rather than in 
the support of a board of review. 

Those principles followed, in general, a proposal 
presented by Dr. Mather. Underlying the plan was the 
realization that most members of the general public, 
and even some publishers, are unable to distinguish the 
“plausible but false from the astonishing but true.” 
Always to be regretted, in a period when mass com- 
munication and general tension make the individual 
especially susceptible to propaganda, such false and 
sensational] writing was felt to be more than a dis- 
service to science and to civilization, and it may now 
be a positive danger. Step one in the selective process 
can come from a reawakening of those in editorial 
offices to one of the cardinal principles of scientific 
methodology in a free socicty. 

In this sort of society the scientist is encouraged to 
be revolutionary, to conceive and proclaim new ideas. 
No truth is regarded as absolute, no answer ultimate. 
Only from new and frequently daring hypotheses can 
progress come. But this does not mean that every 
proponent of a new idea or theory deserves an im- 
mediate public hearing, backed by the reputation of 
a widely accepted publisher. That “testimonial” is 
hardly earned until the writer follows a procedure 
long tested in science, be he a venerable academician 
or a young unknown. Before the new theory is pre- 
sented to the frequently gullible public, it should be 
submitted to a jury of the writer’s peers—to those 
who by training and experience are most competent 
to examine and to criticize it. Such juries are legion— 
they are the professional societies of scientists, the 
technical journals of each of our fields of learning. 


430 


Here scientific minds meet in direct association. Her 
is the cauldron of controversy where precious metal 
may be separated from dross. Here the new theory 
may survive its ordeal by fire. 

No publisher, said Dr. Mather—and his colleague 
seemed generally to agree—should yield to the tempta. 
tion of selling a book full of radically new or obvy- 
ously unorthodox ideas until he has learned of the 
previous presentation of those ideas to the scrutiny 
of the author’s scientific peers in technical journals or 
at professional meetings. Wide acceptance by tho 
judges was not felt necessary—scientists are some. 
times as guilty of reactionary conservatism as the res 
of us. Louis Agassiz’ theory of a “great ice age’ 
seemed just as preposterous to many people when firs 
announced, as Velikovsky’s theory of “worlds in ed. 
lision” seems today. Agassiz’ theory, in fact, wa 
ridiculed as the “glacial nightmare.” But Agassiz ad. 
hered to the routine described above; Velikovsky by. 
passed astronomers and geologists and went straight 
to the general public. Such failure to submit the mate. 
rial and gain at least a modicum of support should 
be a signal of clear and present danger to any pub- 
lisher. 

The second answer to the problem of the publisher 
was thought to lie in the labeling of his product. Since 
he must, after all, produce popular works if he is to 


survive, it was felt that even the most arrant nonsens ' 


might occasionally justify publication—even as does: 
Forever Amber or an Anthony Adverse. The labeling, 
however, should be careful, so that the pseudo-scien- 
tifie is tagged as the fiction it actually is. 

To the other half of the problem posed—the fact 
that responsible works, even when written for the gen- 
eral public, seldom secure a wide audience—the an- 
swers were far less clear. It’s the familiar problem 
common to all of us in education—thoroughly adjusted 
to the captive audiences we so often face, we are fre- 
quently less than satisfactorily effective when con 
fronted by the free world outside. 

Our excuses for our ineffectiveness are, of cours, 
many, and their actual truth makes them all the mor 
persuasive. Competent and successful research scien- 
tists are generally too busy to undertake the job of 
clear and simple writing. Even when they assume that 
responsibility, they are frequently incompetent in the 
sense that they do not possess the flair essential to the 
dramatization of their ideas. After all, as the member 
of the panel so capably pointed out, it is inherently 
an extremely difficult and time-consuming task to 
translate the language of modern science into the 
vocabulary of the general reader. Time spent in this 
task is time not spent on productive research. The 
many of our most able scientists simply refuse to at 
tempt to write for popular consumption. 

Yet there can be no doubt of the necessity of making 
science clear to the layman. The tragic results of his 
ignorance and misunderstanding are constantly befor 
us. And it must also be recognized that it is a far 
easier task to put the achievements of science into 
terms that can be understood by the public than to 
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bring that untutored public up to the standard of 
education that will make them able to comprehend the 
specialized language of the scientist. Certainly there 
ean be no virtue in dullness or lack of clarity. 

Some progress is being made. The occasional sci- 
entist who does succeed in popularizing his science is 
no longer a pariah. To an extent undreamed of a gen- 
eration ago, he may even receive critical acclaim. Step 
one in improving the public appreciation of scientific 
achievement must be a continuing recognition of the 
value of this kind of writing. Its importance in the 
whole advancement of civilization grows greater by 
the day. 

Further, there are now available competent science 
writers—men whose primary skill is communication, 
but whose scientific training provides them with the 
basic knowledge required for accurate reporting of 
scientific achievement. To these men should be given 
the wholehearted support and encouragement that can 
come only from those actually engaged in the research 
reported by the writers. Not only do they merit help 
in general—they should be given the opportunity to 
collaborate with top-flight research scientists in carry- 
ing the results of this research into the minds of the 
mass reading audience. Science writers have already 
been able to do this job in many instances. With whole- 
hearted support, they can do much more. 

There are, of course, many pitfalls in the path of 
suecessful collaboration. It is, however, one answer to 
the problem of making reports more palatable, and 
for the scientist who begrudges any time taken from 
his laboratory it may be the only practical one. Even 
the “ghost writer” of Washington and Hollywood 
fame may one day find his niche in science, also. 

Two additional solutions were proposed. Each would 
involve the acceptance by the scientist of his responsi- 
bility to write clearly and interestingly, and his will- 
ingness to work at his skill as at any other necessary 


technique. The results should justify the effort. Maga- 
zines of relatively large circulation can provide the 
testing ground for the scientist willing to learn the 
necessary skill in communicating his ideas. By sub- 
mitting articles with regularity—seeking an ever more 
cogent style—the research scientist ean begin to com- 
pete with his less able but more dramatic colleague 
for popular interest. Such magazines provide one 
means of disseminating information to an increasingly 
large audience as well. 

The last answer proposed by the panel was even 
more fundamental. Perhaps, if the scientist is ta as- 
sume his full responsibility for the communication of 
his knowledge to a troubled world, he must be more 
of that world himself. His interests can no more be 
limited by the four laboratory walls than can the 
results of his tests and research. Although his forte 
may be science, his study of, and interest in, the hu- 
manities must never lag far behind. 

Here our British colleagues offer an encouraging 
lead. Broader in their educational training in almost 
every instance, generally more eatholic in their inter- 
ests and tastes, almost always more skilled in their 
use of language, they succeed in arousing interest 
where we often fail. Where our own writers have com- 
bined scientific achievement with broad, humanistic 
interests, we, too, have achieved science and sanity at 
the same time. 

Preoceupied as I am with the field of communica- 
tion, it was a heartening experience to see this con- 
cern on the part of the scientist. Ours is one world:in 
the sense that the achievement and success of each 
of us has its inevitable effect on the lives and fortunes 
of others. Only when we seek mutual understanding 
and progress on the highest generally popular level 
available can that effect be the forward movement of 
all things—books, civilization, and science included. 


Science and Literature 
J. R. Pierce 


OST PEOPLE LIKE TO BE WRITTEN 
ABOUT, whether they can justify the feel- 
ing or not. Scientists are no exception. Of 
course, we like to see our technical papers 

quoted, for that helps give our own particular contri- 
bution the emphasis it deserves. We don’t mind seeing 
our names in the newspapers, either, for no particular 
reason unless we believe that well known means well 
paid. 

Next to appearing in print ourselves, we get a cer- 
tain vicarious satisfaction from being associated with 
publicized matters. It is only human to feel that “it’s 
my laboratory,” or “my committee,” or “my field of 
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work” that is receiving so much attention. And I 
think it is perfectly all right to feel a little pleased, 
too, that people are taking such an interest in science- 
fiction. This seems to show that they have an interest 
in science and, indirectly, even in you and me. We 
might as well like it, for we cannot change the fact 
that a version of science and scientists is being pre- 
sented to a growing group of readers in this way. 
We may please ourselves by believing that science 
has a good deal to offer to the field of literature. 
Aren’t scientists and science worth writing about? 
And don’t people ever get tired of stale adventures, 
stale surprises, and stale ways of killing and of hiding 
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the crime? Think of the ingenious gadgets one can 
almost make. Or think of the wonders we could work 
by violating just one or two laws of science. If that 
isn’t enough, think of the effect that new devices or 
new principles, possible or impossible, could have on 
whole civilizations, and even more strikingly, on indi- 
vidual people like you and me. 

If it is eseape that one wants, why not escape right 
off the world, to the planets or to the stars? It seems 
startlingly arbitrary that things here have turned out 
as they have. What other kinds of creatures would 
there have been under conditions just a little different? 
And what strange sorts of civilizations might they 
have worked out? 

These matters have been exploited, and sometimes 
very effectively. In A Slip Under the Microscope, H. 
G. Wells takes us into a real school and laboratory. 
In The Plattner Story he takes his protagonist a good 
deal farther, into the fourth dimension, and Plattner 
comes back duly turned mirrorwise. In The Time Ma- 
chine Wells takes us into a non-Utopian future; in 
The First Men in the Moon, all the way to that 
satellite; and in The War of the Worlds he brings the 
men of Mars here. Indeed, his scope was amazing be- 
fore his message became so important to him. 

But in quantity if not in quality today is the day 
of science-fiction, though Wells remains as an ad- 
mirable and exasperating standard of comparison. 
Many ingenious authors have written much that is 
amusing and some things that are instructive. The 
atom bomb had been thoroughly explored before it 
fell. Time travel, which Wells himself thought up as a 
parascientific project, has had its paradoxes raveled 
(certainly not unraveled!) in such stories as Robert 
Heinlein’s By his Bootstraps. Heinlein also had an 
entertaining whirl at the fourth dimension in He 
Built a Crooked House. Later he wrote the story on 
which Destination Moon was based and he was con- 
nected with the production of that admirable, almost 
documentary, film. 

Then there was Stanley G. Weinbaum, who wrote 
that amusing tale of exploration, A Martian Odyssey, 
with its silicon-based life and its other creatures, 
thinking and unthinking, who seem at once so plausi- 
ble and so beyond our understanding. 

In the field of technology, science-fiction writers 
have explored the space suit (how does one make the 
arms flex without changing the volume, and does the 
man inside freeze or swelter?), rocketry and space 
navigation, including the problem of meteors, inter- 
planetary communication, and, in other fields than 
space travel, a host of matters including, of course, 
large-scale computing machines and robots (cyber- 
netics to you?). 

In what some have taken for its maturity, science- 
fiction has tended more and more to go beyond iso- 
lated ideas and gadgets and to speculate on the effect 
of science on human beings and on social organiza- 
tion. Don A. Stewart, who is John W. Campbell, Jr., 
the editor of Astounding Science Fiction, wrote some 
pioneering stories about the very remote future. Isaac 


Asimov, a chemist, has constructed some amusing 
societies, and Heinlein wrote a whole history of the 
future, period by period. 

All in all, science-fiction has brought a great deal 
to writing besides a recognition of the importance and 
popularity of science. In some measure, it has 
brought science itself. Further, it has brought a new 
dimension of escape, and an unfettered mind to ex- 
plore it. Cut off (would you say?) from reality, or 
at any rate from the limitations of time and place, 
prejudices, taboos, social forms, and revealed religion 
lose some of their sanctity, and the large body of 
readers is not shocked by a Negro chief executive, a 
socialist economy, or an entirely unorthodox church, 

All this seems to the good, and, in my enthusiasm 
to convey something of it, I went through three of 
the latest anthologies of science-fiction, The Big Book 
of Science Fiction (Crown Publishers), The Best 
Science-Fiction Stories—1950 (Frederick Fell), and 
Journey to Infinity (Gnome Press), thinking to recon- 
mend them to readers of Scrence. I’m not sure that 
I want to. . 

These stories are mostly recent, and the older ones 
presumably represent the taste of today. They are 
well written. Indeed, science-fiction writing (disre- 
garding content) has never been more professional 
than it is here. Some of the stories were slick enough 
to appear in the Saturday Evening Post. Ray Brai- 
bury’s writing can move one with practically nothing. 

What bothers me is that few of the stories have any 
scientific ideas in them, and, in fact, not many have 
ideas other than those of the most obvious sort: the 
atom bomb is dangerous, empires must fall and dark 
ages come, dictators will be destroyed. Of course, 
there are exceptions, but even some of the best stories 
by the best writers suffer from maladies of the times. 

In an amateur way, I think I know something of 
what is wrong. In the beginning, science-fiction was 
written by odd people here and there. If they were 
odd geniuses like H. G. Wells, the stories were ac- 
ceptable by any standards. If they were just odd and 
thoughtful people, the stories would suit only an odd 
and thoughtful audience. Such were the contributions 
of the early days of Amazing Stories, which Hugo 
Gernsback founded in 1926. 

Later, science-fiction caught on with the juveniles, 
and high-speed pulp writers took over the field. From 
this state, sorrier even than that of the present, John 
Campbell resened science-fiction when he became 
editor of Astounding Science Fiction in 1937. Camp- 
bell got stories from a variety of amateur or part- 
time writers, many of them scientists or engineers, and 
from: writers with a natural technical bent (Will 
Jenkens, for example). A great many ingenious and 
acceptably written stories have been published in 
Science Fiction. 

A view that Campbell holds dear is that the impor- 
tant matter is not the gadget but its effects on human 
beings and, even more, on human society, and that 
these effects must be revealed through a story witha 
snappy plot. This doctrine can have evil consequences 
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if appiied rashly, and perhaps it has served as an 
excuse for a progressive deterioration of the hard 
scientific and technological core in much of science- 
fiction. Many present stories are built, not around 
science and technology, but around a bag of standard 
magic tricks. Time travel—a convenient hyperspace to 
outwit relativity and to enable one to travel faster 
than light—robots and thinking machines that have 
arbitrary limitations or no limitations whatever, are 
standard but overworked ingredients. Like an old- 
style whodunit fan who feels that ingenuity and clues 
are as necessary as sex and blows, I can’t go along 
with this. I like to eseape, but I’d rather escape into 
something clever and amusing. 

Science-fiction these days runs to more parsecs and 
longer eons. As an ultimate absurdity, one writer tells 
about a dynamic intergalactic culture which is forced 
to abandon its expanding way of life when it finds 
that the universe is finite. 

In quick-paced writing on such a scale, the distine- 
tive features of persons and cultures are lost. There 
is no time to describe strange societies, strange be- 
ings, or strange individuals, and all become standard- 
ized, a part of the bag of magic tricks. Personally, 
I'd rather have pure fantasy and go with L. Sprague 
de Camp and Fletcher Pratt into worlds of magic in 
The Incomplete Enchanter (Faery Queen) and The 
Castle of Iron (Orlando Furioso), because there’s 
something to see and something to think about. The 
inflating universe of science-fiction is far less astonish- 
ing than what anthropologists find in the South 
Pacific, or among our own Indians, for that matter. 

No doubt a good deal of this inflation is a result 
of inereased popularity and increased demand, for 
not only are standard publishers jumping into this 
newly profitable field (yes, and the New York Times 
Book Review, the Saturday Review of Literature, 
Science, and other respectable publications have re- 
viewed science-fiction), but two new magazines, good 
of their kind (Galary and Fantasy and Science Fic- 
tion), have been founded. Such markets are attractive 
to professional writers. A professional writer new to 
the field naturally tends to pick up the magie words 
without much concern for the sense. Good writing 
does a great deal to make up for a lack of ideas. 

We may be pleased that science is more and more 
invoked in popular writing, but perhaps it is invoked 
with diminishing reason. What will the outcome be? 
Aside from H. G. Wells, I have written largely of 
science-fiction as represented in such magazines as 
Astounding Science Fiction, Galaxy, and Fantasy and 
Science Fiction, and by authors who first published 
in such magazines. If we look for something better, 
perhaps we should look elsewhere. Certainly, the 
stories reprinted from the Saturday Evening Post 
have not been encouraging in content. In the few 
in the New Yorker there is less than meets the eye. 
One really choice tale, “The No-Sided Professor,” ap- 
peared in Esquire. In general, however, scientists 
have no reason to be happy over the short stories 
published in unspecialized magazines. 
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Of course, there have been novels with a scientific 
element or background, a good many if one goes back 
far enough. In reasonably contemporary times, Karel 
Capek (of R.U.R.) wrote three: The Absolute at 
Large, Krakatit, and War with the Newts. These were 
ingenious and well written, if scientifically a little 
weak, Ward Moore’s Greener than You Think has a 
certain sweep and plausibility. G. R. Stewart’s careful 
novels are closely related to science and technology. 
To me, Max Ehrlich’s popular The Big Eye was disap- 
pointing, for all its Palomar background, and Vincent 
McHugh’s I Am Thinking of my Darling rather dull 
and full of double-talk. One doesn’t know what to 
make of Philip Wylie’s self-assumed and bewildering 
advocacy of science. One could scarcely better 
Huxley’s cleverness and good writing in Brave New 
World and Ape and Essence, nor Orwell’s in 1984; in 
these books, however, there is so much of an ax to 
grind that the science is incidental and rather dis- 
torted. 

Indeed, in looking back, Arrowsmith seems an 
amazing achievement, for it presents through con- 
vineing people something of research and research 
laboratories. In this it stands almost alone, though 
there have been many good stories of medical prac- 
tice. In writing Arrowsmith a fine and conscientious 
writer sought competent advice, a rare and com- 
mendable occurrence. 

Perhaps the fundamental difficulty of finding 
science in a novel is the difficulty of finding anything 
of the world’s daily work in a novel. About writers, 
artists, actors, publishers, advertising men, bull- 
fighters, and politicians we can learn something by 
reading novels, but most occupations are carried on 
outside the pages of fiction. Maybe we don’t like to 
read about anything that seems like work. Perhaps, 
however, it is merely that writers don’t know much 
about how the world’s work is done. Perhaps science 
and the complicated social and technological structure 
in which it is enmeshed are foreign to writers. 

If other people don’t write well about science and 
scientists, perhaps scientists will. Almost anyone has, 
at some idle moment or another, thought of an 
amusing aspect of science, either as it is, Or as one 
might change it. What, for instance, of a suspension 
of inertia? A man jumping from a height is instantly 
and joltlessly at the bottom. One can walk but not 
leap. A thrown ball disappears from the hand and 
appears on the ground below. Of course there is no 
air pressure; the world rapidly collapses before one’s 
mind, but not too swiftly for amusement. Biology 
must offer wonderful possibilities of truly strange 
creatures and strange ways of life. Surely not all of 
them have been exploited. And could not anthropology 
help in creating cultures more surprising than those 
repetitiously dull ones we find in typical stories? 

We can easily picture the hobby-loving and en- 
thusiastic scientist first reading a few anthologies to 
orient himself and to disclose too-well-trodden ground 
(Frankenstein’s monster, the last man and woman 
on earth, worlds in collision, and the like) and then 
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plunging ahead to reform the field. There is a diffi- 
culty, however. Paint is cheap, and to construct a 
masterpiece one has merely to arrange paint properly 
on a flat surface. Stories are made partly of ideas, 
partly of characters, partly of an interesting sequence 
of events (plot), and wholly of the right words in the 
right order. It is pleasant to talk or to write about 
clever, well-thought-out and well-written stories which 
scientists might write around sound or diverting ideas, 
but it is much more difficult to write such stories than 
to talk or to write about them. How many will spend 
real effort in this dubious direction? 

There is another possible remedy for the state of 
science in fiction. The lack of science in science-fiction 
merely reflects the lack of science in the public mind. 
One gets the impression elsewhere, as well, that the 
general knowledge of science—and in fairly respecta- 
ble circles, too—is a mystical wash of relativity and 
uncertainty over a lack of pre-Newtonian physics. 
It is hard to explain the success of Velikovsky’s 
Worlds in Collision in any other manner. Perhaps the 
easiest way to get good writers to write sensibly 
about science, and to get readers to ask something 
sensible of writers is to teach people about science. 


Perhaps scientists should write popular article 
rather than science-fiction. But here, too, the way is 
difficult. It is no good for men to be told about the 
new if they do not understand the old. And who wil 
read an article about Newton’s laws of motion, whe 
an article about unified field theory seems fresher ani 
more glamorous? Some humanists recommend oli 
books for teaching old matter. But there is something 
ephemeral about the best of science writing, fact or 
fiction, for science continually sheds new light on oli 
truths and continually binds old truths together. | 
think that most scientists would shudder at the ide 
of learning science from old books, beautifully petr- 
fied though they may be. Science is live and growing; 
the solid trunk, as well as the fresh shoots, is a pari 
of today. 

In the present, we know merely that people ar 
increasingly interested in science. Science-fiction, 
science in stories and novels, show this, but they also 
show people’s ignorance. The interest is flattering and 
good. Although there are many happy instances to 
the contrary, the ignorance is sometimes appalling. 
We wish people were better informed, but who will 
make them so? 


The Cosmic Cinema’ 


Herbert W. Rand 
Department of Biology, Harvard University, Cambridge, Massachusetts 


muLIAM K. Grecory is generally known 

as a paleontologist. A dictionary defines 

paleontology as “the science dealing with 

. .. the fossil remains of animals and 
plants.” Nothing is more dead than a fossil. It is thrice 
dead. An animal that lived perhaps a hundred million 
years ago ceased to exist as a going concern. Its car- 
eass suffered complete dissolution. The materials 
handled by a paleontologist are the more or less dis- 
torted mineral replicas of fragments of the carcass. 
But any fossils that have the good fortune to come 
into Dr. Gregory’s possession do not long stay dead. 
At his hands they experience the miracle of the resur- 
rection of the body. He assembles the skeletal frag- 
ments and restores the complete skeleton. Viewing the 
skeleton as a three-dimensional diagram of the me- 
chanical stresses sustained by its several parts, he re- 
stores the animal’s motor mechanism, the musculature, 
in its proper relation to the skeletal structures, Pe- 
culiarities of the teeth and jaws and of the locomotor 
appendages reveal the nature of the animal’s food, 
the manner of getting it, and the animal’s general 
mode of living. The relative size and the form of the 
cranial cavity tell something about the nervous mecha- 


1 Bvolution Emerging. 2 vols. William K. Gregory. New 
York: Macmillan, 1951. 1,748 pp. Illus. $20.00. (Reviewed 
in galley.) 
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nism. All available data having been evaluated, the 
animal, even if not alive “in the flesh,” confronts us 
with a scientific reality not possessed by any mere 
ghost. 

Gregory’s Evolution Emerging is as far as possible 
from being a dull description of fossils. It is a story 
of Life in process of creation. It presents to the reader 
a marvelous pageant of ever-changing, living creatures 
ranging upward from the earliest, smallest, and sim- 
plest and culminating (in orthodox anthropocentrit 
fashion!) in the human mammal. The pageant is pre- 
sented not in words only, but by use of a lavish pro- 
fusion of remarkably fine illustrations. 

In Who’s Who in America William K. Gregory is 
described as “paleontologist, morphologist.” But in 
course of his story of “emerging evolution” he dis- 
cusses the essential unity of the astronomiec cosmos, 
the structure of the atom, the nature of time, and 
other subjects that are indefinitely remote from fos- 
sils and biological morphology. The behavior of aui- 
mals leads him into psychology. The first paragraph 
of his Introduction, beginning with a reference to the 
philosopher Hobbes and his concept of a “leviathan 
state,” concludes with these words: “The present work 
. . . deals with a complex pattern made up of in- 
numerable pieces, the whole, nevertheless, being 
greater than the sum of its parts.” The description in 
Who’s Who is obviously a glaring understatement of 
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the breadth of interests and the range of knowledge 
possessed by the author of Evolution Emerging. 

The reader of the, book will be immediately im- 
pressed by the imposing magnitude of the work—two 
volumes, the first containing 704 large two-column 
pages of solid print, with no illustrations, the second 
containing 1,013 pages occupied exclusively by illus- 
trations and their descriptive legends which, with few 
exceptions, are very brief. A bibliography fills 144 
pages of Volume I. Based on a count of the references 
on five pages, the total number of citations (books or 
papers) must be approximately 5,000. 

Volume I is arranged in six parts, the first of which 
consists of an Introduction and three chapters. Chap- 
ter I deals with protozoans, sponges, coelenterates, and 
worms; Chapter II, with mollusks; Chapter III, with 
arthropods. In the Introduction, entitled “The Cosmic 
Cinema,” evolution is defined as “the natural history 
of the universe and its parts.” Thus defined, evolution 
is announced as “The Master Key” to such under- 
standing of the universe as may be possible for us. 
The author, discreetly avoiding probing too deeply 
into the dark past of the cosmos, begins with the origin 
of the solar system and the structure of the atom 
(“building-blocks of matter”). Passing then to a state- 
ment of his concept of “Polyisomeres and Aniso- 
meres: the Role of Repetition and Emphasis,” the In- 
troduction concludes with the author’s “Argument,” 
which is set forth in 19 stanzas of what may be de- 
seribed as informal unrhymed verse. The stanzas range 
in length from four to eleven lines. An especially sig- 
nificant stanza, XII, may be quoted: 


Of earlier forms the habitus, or mask, 
That fits them for a special way of life, 
To all their seed becomes prerequisite, 
The basic portion of their heritage— 
‘*Preadaption’’ but not predestination. 


This “Argument” is reminiscent of Erasmus Darwin’s 
“Temple of Nature,” in which his idea of evolution 
was expressed in rhymed verse. 

Chapters I-III present an excellent survey of the 
several groups of invertebrates, with special reference 
to the features that are most significant as to evolu- 
tionary relationships. 

Part II includes Chapters IV-IX, beginning with 
the “Coelomate Food-Sifters” (IV, brachiopods, poly- 
zoans, and echinoderms), then passing on to the pro- 
chordates (V), ostracoderms (VI), placoderms (VII), 
sharks (VIII), and bony fishes (IX). In Chapter V 
the several theories of the origin of vertebrates are 
very ably discussed. Patten’s arachnid theory receives 
especially lengthy and serious consideration but, for 
valid reasons, is rejected. 

Part III (Chaps. X-XV) begins with “The Air- 
Breathers—Struggle for Life” (crossopterygians, dip- 
noans, early amphibians) and continues with the later 
amphibians, the reptiles, and the birds. 

The seven chapters of Part IV cover the several 
orders of mammals, exclusive of primates. In Part V, 
Chapter XXIII considers the “Origin, Rise and De- 
ployment of the Primates,” and Chapter XXIV is 
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headed “Man’s Debt to the Past.” This chapter is 
essentially a review of all the preceding chapters, but 
with special emphasis on those structural features that 
may be traced in a continuous and progressive series 
from the earliest living things to the present. In Part 
VI (Chap. XXV), entitled “Retrospect and Pros- 
pect,” the author summarizes his ideas as to the mecha- 
nism of evolutionary emergence and clinches his intro- 
ductory “Argument.” 

The gist of Part VI may be best presented by a 
series of quotations. Beginning with a slightly apolo- 
getic statement that he himself is “a sort of educa- 
tional hybrid between Science and Philosophy,” the 
author notes that “the concept of evolution must take 
into account the relatively unchanging side of nature 
as well as its measurable or describable transforma- 
tions; that we should study the relatively fixed back- 
ground as well as the moving or changing object.” A 
conspicuous feature common to objects in the mineral, 
plant, and animal kingdom is the basic similarity of 
numerous “adjacent individuals of the same general 
derivation.” To any such group or series of repetitive 
units the author applies the name “polyisomeres.” As 
examples of polyisomeres are mentioned “a row of 
graptolites, all the leaves on a tree, or other biologic 
units; they may be a row of cog-teeth on a zipper, 
the pebbles in a stratum of conglomerate, or a string 
of musical notes or drum beats;” and elsewhere are 
added “daisies, flies, sand grains, chocolate bars, votes, 
vertebrae and mosquitos.” Polyisomerism is commonly 
exhibited both by things and by events, and “in na- 
ture” and in “the works of mankind.” “Differentiated 
polyisomeres” are called “anisomeres” or “polyaniso- 
meres”—e.g., sacral vertebrae, in which certain basic 
features of a typical vertebra are either emphasized or 
reduced. 

How did the world come to be so full of polyisomeres 
and polyanisomeres? . . . As soon as we realize that any 
sort of recurrences are in themselves polyisomeres, it fol- 
lows that the latter must be abundant in a world in which 
every sunrise starts and every sunset stops or slows down 
the basal process of photosynthesis in plants; that, at 
every low tide billions of limpets, barnacles and other 
creatures clamp down on the rocks and remain quiet, 
without new food until the next tide reaches them. . . 
In such a world of both simple and complex recurrences 
and unexpected conjunctions and emphases it is small 
wonder that animals, if they are to exist at all, must have 
various ways of adjusting themselves to recurrent changes 
in their environment. .. . 

E pluribus unum is the principle of progressive in- 
crease, organization and integration. During the course 
of evolution, as well as of individual development, new 
characters and units of structure appear at given levels 
and these units are subsequently combined and made to 
work together either in further extensions of old organs 
and functions ar in entirely new forms and functions. 
Undoubtedly the individual animal receives through the 
interaction of heredity and environment some sort of 
regulating or adjusting system whereby the dangers 
which its kind have been accustomed to meet are usually 
rendered nugatory. From such facts and considerations 
has arisen the doctrine of holism, . . . which stresses the 
wholeness, the self-defensive, self-perpetuating reactions 
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of organic beings. The . . . whole is in one sense really 
greater than the sum of its parts... . : 


A discussion of changes in anatomic pattern and 
corresponding changes in function concludes that “by 
the extremely slow effects of Natural Selection upon 
chance mutations, the locomotor patterns of the fast- 
moving terrestrial carnivores were gradually overlaid 
and replaced by the later swimming patterns of the 
ancestors of the sea-lion. Thus the habitus of the re- 
mote ancestor becomes a diminishing part of the 
successive heritages of its highly modified descend- 
ants.” The “divergent pressure of Natural Selection, 
acting through competition and the environment, upon 
each animal ... took part in opening the paths 
leading from primitive land mammal respectively to 
dog and sea-lion.” 

“Through the age-long sifting action of Natural 
Selection many animals inherit such a’ configuration 
of the nervous system that they instinctively prepare 
far in advance for the oncoming winter, certainly 
without knowing why they do it; they are merely 
‘wound up’ to do it.” Is this apparent foresight truly 
an instance of “design,” or is it merely “preadapta- 
tion”? The author regards both man-made designs 
and “natural designs” as “parallel or convergent re- 
sults, (a) of the preadaptive nervous system of man, 
and (b) of the cumulatively adaptive patterns of 
nature.” 

As affording a suitable basis for a discussion of 
“Law versus Chance,” the author offers this incident: 


An incautious human bather stepping on a sting-ray 
concealed in the muddy sand may receive an extremely 
painful wound. ... The evolution of the sting-ray’s 
weapon was probably well under way in Cretaceous times, 
when the ancestors of man were arboreal, insectivorous 
tree shrews, living in the forests well away from the bays 
in which the sting-rays lurked. ... Thus the present 
poisonous effects on man are due to the then long distant 
and unpredictable intersection or coincidence in later 
time and space of a then non-existent human foot and 
a then incomplete sting-ray’s sting. ... No doubt a 
practically infinite number of prerequisite events and 
conditions took place in geologic time, leading respec- 
tively on one side to the evolution of sting-rays and their 
stings, and on the other to the evolution of early man and 
of modern incautious bipedal bathers. [The evolution of 
the sting and of the bather’s foot have alike been] pre- 
conditioned by the cumulative effect of repetitive or 
polyisomerous situations, which have developed more or 
less rhythmically, as in events determined by recurring 
sunlight and darkness, by winter and summer, by seasonal 
times for breeding and not breeding, or for growth and 
arrest of growth, or for seeking this type of environment 
or that, and by thousands of others. ... In so far as 
similar events occur rhythmically, they increase their 
chances of meeting similarly rhythmical series with which 
they can cross or intersect. . . . The more often differ- 
ently conditioned series exist near each other, the greater 
are the chances for meetings or combinations between 
them. This is a part of the ‘‘kaleidoscope theory’’ of 
evolution proposed ... by the writer. ... The net re- 
sult of these considerations is to suggest that newly 
emergent or creative evolutionary events have not been 
foreordained but have been preconditioned. . . . 
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Natural ‘‘laws’’ . . . are recognized by man through 
their effect in causing repetitive, recurrent phenomena, 
‘*Chance’’ is the name for random or unexpected events, 
due to new or newly observed intersection or collision of 
different natural laws at a given time or space. Hence 
‘*Law’’ and ‘‘Chance’’ are not mutually exclusive but 
complementary aspects of natural events or phenomena, 

The changing patterns of a kaleidoscope afford various 
similes of the ways of evolution . . . and so the cosmic 
kaleidoscope keeps turning round and round, slowly but 
endlessly dissolving old combinations while creating new 
patterns, new values, new opportunities. 


. Volume II, containing a thousand large pages of 
illustrations, is in itself a monumental achievement, 
With few exceptions, each “illustration” consists of 
two or more (usually several or many) figures. The 
total number of constituent figures—not easily esti- 
mated—must run far into the thousands. Excepting 
a few reproductions of photographs, the figures are 
line cuts, drawn to a generously large scale. Names of 
parts.are conveniently shown in each figure, and the 
work is of superior technical and artistic quality. 
These features combine to make the illustrations 
vividly intelligible. Especially important is the faet 
that a large proportion of the illustrations represent 
series of structures or of animals arranged in order 
of evolutionary relationship—e.g., from crossopteryg- 
ian to labyrinthodont; pectoral girdle and right 
humerus from crossopterygian to man; skull from 
fish to man, ete. Most of the numerous “family trees” 
are pictorial—i.e., the relationships are shown not 
merely by branching lines but by a series of pictures 
of the successive related animals. These pictorial 
genealogies are vividly instructive. They are, in 
effect, strips of “movie” film enabling the observer to 
see the evolution in process, the moving being done by 
the eye instead of by the film. In fact, they are more 
instructive than an actual “movie” because the ob- 
server may, at will, linger at some one stage in the 
series, or repeat his viewing, or view in reverse. Nor 
are these series “silent movies.” The constituent figures 
are so lifelike that they “speak for themselves.” 

The author’s literary style ranges from severely 
conventional anatomic description to a somewhat in- 
formal or even “conversational” style in some of his 
discussions. Occasional passages suggest that his ideas 
sometimes flow with greater facility than his words, 
so that a listener would probably interrupt with a re- 
quest that the sentence be repeated or clarified. A 
light touch is given to the text by such captions as 
“The Bivalves—Brainless but Successful” and “The 
Coelomate Food-Sifters.” Among the headings in the 
chapter on bony fishes appear “Master Wrigglers 
(Apodes),” “Animated Stone-Crushers (Labroidea),” 
“Nibbling Angels,” “Impetuous Swordfish,” “Obese 
Lump-Sucker,” and “Ogling Dragonets.” 

The reader is never allowed to forget “polyisomer- 
ism.” The terms related to the concept are too fre- 
quently used in situations where the context requires 
the addition of an explanatory phrase specifying 
what the polyisomerous structures are, or indicating 
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whether the anisomerism in question is an instance of 
differentiation, augmentation, reduction, or some other 
change. It would usually suffice to mention merely 
the specific structures or the nature of the modifica- 
tion, leaving it to the reader to recognize the “isomer- 
ism,” and thereby avoiding making him feel that 
the concept is being overworked. 

It is impossible nowadays for anyone to be an all- 
round zoologist. He can merely be an embryologist, 
geneticist, paleontologist, or any other one of many 
“ists.” If a paleontologie author introduces into his 
work some histologic, embryologic, or physiologic de- 
tails, he does so at some risk. It is fair to say that a 
few of the author’s statements about integumentary 
organs are open to question. Especially so is his oft- 
repeated statement that the scales of teleosts are horny 
(see pp. 104, 116, 151, 344). The brief account of 
the development of a feather (p. 314) leaves much 
to the imagination, or even puts imagination on the 
wrong track. The same comment, with increased 
emphasis, applies to the development of antlers, as 
described on page 438. The statement that “the velvet 
secretes the antler” is followed by “the antler-produc- 
ing organs act somewhat like the large glands on the 
face in front of the orbit, but instead of secreting a 
waxy material, they deposit solid bone.” Later the 
antler-producing organs are referred to as “antler 
glands.” Is there. any conceivable relation between 
antlers, constituted of dermal bone, and sebaceous 
glands, which are wholly epidermal? On page 247 it 
is stated that amphibian glands of various kinds are 
derived from the “deeper layers of the skin,” and 
that some of them “secrete pigments.” The glands are 
epidermal and do not secrete pigment. The state- 
ment (p. 345) that sebaceous glands tend to “con- 
serve body heat” is open to question. On page 447 it 
is asserted that the whole “assemblage” of anatomic 
parts of a whale is “enclosed and held together by an 
extremely thick and strong streamlined integument, 
commonly known as blubber.” “Held together” is not 
a function usually ascribed to skin. The interpretation 
of seales on a bird’s foot as modified feathers (p. 315) 
raises the question as to whether they are not more 
likely a direct heritage from reptiles. Did early birds 
have feathers on their toes? 

The description of the structure of the ear (pp. 
265, 346) is somewhat sketchy. Otoliths are doubtless 
somehow concerned in the stimulation of the sensory 
eells of the ear, but they certainly are not “attached” 
to branches of the acoustic nerve. 

The electric organs of Torpedo (p. 138) are asserted 
to have been derived from muscles and nerves of the 
pectoral fins. The innervation of the electric organs 
is correctly stated as coming from cranial nerves 
VII, IX, and X. If derived from pectoral muscles, 
the innervation should be spinal. The fact that the 
electric organs lie in close relation to the wall of the 
pharynx and have cranial innervation clearly indicates 
their origin from visceral muscles. 

It would be of interest to know what ground the 
author has for proposing that osteoblasts may be 
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produced in localized “centers” and carried thence 
by the blood or lymph to sites where bones are des- 
tined to develop, being somehow “attracted” to the 
appropriate locality. He seems to favor the idea 
(proposed by P. E. Raymond et al.) that the evolu- 
tionary origin of exoskeletons was incidental to a 
necessity for excreting excessive quantities of calcium 
and other waste substances at the outer surface of 
the body—converting a necessity into a virtue, so to 
speak. Would it not be equally reasonable to propose 
that animals devised endoskeletons as a profitable way 
of using excess waste material? The idea would seem 
to be diseredited by the fact that numerous animals, 
large and small and of all sorts, are devoid of skele- 
tons and yet seem to suffer no embarrassment in dis- 
posing of their waste materials. 

The author’s discussion of the evolutionary status 
of Amphioxrus (p. 88) invites comment. He depicts 
Amphiorus as an unfortunately frustrated little crea- 
ture which might have had a bigger and better brain 
had not the front end of the notochord been in the 
way. This calls to mind Wilhelm Roux and his 
Kampf der Teile (1881). But a half-century of ex- 
perimental embryology teaches us that the conspicuous 
feature of embryonic development is not competition 
but cooperation or coordination. The fact that the 
brain of early reptiles was confined in a rigid bony 
ease did not prevent their descendants from having 
progressively relatively larger brains, the increase be- 
ing accompanied by coordinated changes in skull and 
form of head. If the brain of Amphiorus should 
somehow acquire several hundred thousand additional 
neurons, its size would not be greatly increased, and 
relatively small adjustments in neighboring parts 
would allow for it. Amphiorus is very highly special- 
ized and beautifully adapted to a peculiar mode of 
life. Is it not likely to be “content” to stay where it 
is and become a “dead end” of evolution? 

In the attempt to demonstrate the unity of nature, 
the author makes various comparisons between actions 
occurring in living and in nonliving things. In some 
instances he emphasizes a quite superficial similarity 
and ignores profound differences. Discussing “Brains 
as Organs of Futurity,” he says (p. 540), “If the 
weight of mountains be pressing against the rock 
floor of a tunnel at the bottom of a deep mine, it may 
buckle up and be squeezed together until it is strong 
enough to resist the thrusts from the sides. Here is 
an example of an adjustment without benefit of a 
nervous system.” He goes on to say that rocks, metals, 
ete., “react” to such “stimuli” as may be exerted upon 
them by impacts, heat, ete. He finds an analogous 
reaction in mammalian skin when local pressure or 
friction causes formation of a horny callus. There is 
no significant analogy here. The falling of a brick is 
not a response to a stimulus. When a man slips on 
ice and falls flat, the event is due to his failure to 
effect sufficiently prompt muscular reactions to the 
various stimuli caused by the slipping. Sustained local 
pressure or friction on mammalian skin causes great 
increase in epidermal activity in the affected area— 
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proliferation of cells, deposition of keratin, piling up 
of an abnormal. number of layers of cornified cells 
resulting in a protective thickening of the stratum 
corneum. All this is truly response to stimulus. 
Nothing analogous to it occurs in the “squeezed” tun- 
nel. The “adjustment” of the deformed tunnel is not 
achieved by the tunnel itself. The tunnel can do 
nothing because it is nothing, being merely a hole in 
the mountain. No new materials are brought to the 
scene of damage, whereas in the skin materials de- 
rived from food in the digestive tract are carried by 
the blood to the scene of repair to be used in the 
production of new cells and more keratin. 

Another dubious analogy appears in a brief ac- 
count of osteogenesis and the adaptive structural 
peculiarities of bone (p. 178). The account begins 
thus: “In a erude way the skeleton of any bony fish 
may be likened to a many-pieced ship made of con- 
erete that has been poured into a mold and allowed to 
set.” Turning then to the development of bone: 
“A ... bony precipitate ... has oozed out from 
the gland-like osteoblasts into a jelly-like matrix 
(. .. hyaline cartilage ...)” which is “confined 
within limiting walls, such as the periosteal mem- 
branes ... ,” ete. Development of a bone could 
hetter be likened to the building of a brick wall. 
The bricklayers are the osteoblasts accurately laying 
course upon course (bone lamellae)—but the bricks 
do not “ooze out” from the bricklayers. If the 
“limiting walls” of the cartilage (perichondrium) are 
to be likened to the “mold” into which conerete is 
poured, it must be recognized that the perichondrium 
is a living “mold” which produces its own “concrete” 
in that it is the source of the osteoblasts that deposit 
ealeareous material. As later pointed out by the 
anthor, it is a “mold” that spontaneously expands and 
changes its form as the bone grows. In striking con- 
trast to the conerete mold, it persists as the living 
periosteum on the surface of the bone and, in event 
of injury to the bone, it repairs the damage. In short, 
there is no significant analogy between osteogenesis 
and the shaping of concrete in an inert mold. 

The author has confessed to being an “educational 
hybrid” between Philosophy and Science. The re- 
viewer’s educational pedigree contains only a negligi- 
ble taint of philosophy, and he should not undertake 
any serious discussion of the author’s philosophic 
views. William James, in one of his informal lectures, 


said that human minds are of two types, “hard” and 
“soft.” The hard-minded man is a materialist and 
mechanist; the soft-minded is an idealist and vitalist, 
The philosophy of Evolution Emerging, as set forth 
in the “Kaleidoscope Theory,” should be acceptable 
to the hard-minded. It is clearly and effectively worked 
out and should be quite convincing to anyone who is 
willing to allow himself to be convinced. The soft- 
minded person will be like the woman in the old 
saying who, “convinced against her will, is of the 
same opinion still.” 

If there is any weak point in the Kaleidoscope 
Theory, it is in the high degree of efficacy attributed 
to natural selection. The difficulty which, since the 
time of Charles Darwin, has perpetually beset the 
concept of natural selection lies in the fact that, in 
so many instances, the incipient stages of a potentially 
“new” organ would seem to have no selective value— 
ie., to offer nothing that natural selection could lay 
hold on. A good ease in point is the electric organ 
of fishes. Could it have any selective value before it 
had attained such a stage of development as would 
make it at least slightly disagreeable, if not positively 
harmful, to potential enemies of its possessor? The 
transformation of muscle to electric tissue requires 
radical histologic and functional changes in the muscle, 
To assume sufficiently numerous successive mutations 
in the same direction is hardly justifiable. 

The cleavage between the “hard” and the “soft” 
types of human mind is as ancient as philosophy itself 
and will doubtless persist for long ages to come. 
Scientific method and our thinking in general involve 
various assumptions. We have no assurance of their 
absolute validity. According to the Kaleidoscope 
Theory, consciousness and mind “emerge” from elee- 
trons. But it is perhaps as easy to derive electrons 
from mind as to derive mind from electrons. We do 
not really know whether mind is now engaged in 
discovering the universe or has created it. Hamlet, 
Prince of Denmark, may have been mentally askew, 
but he was both sane and wise when, to Horatio, he 
made a remark that is pertinent to all our philoso- 
phies, “hard” or “soft”: “There are more things in 
heaven and earth, Horatio, than are dreamt of in your 
philosophy.” Whether we regard its plot as likely or 
not, we are certainly deeply indebted to William K. 
Gregory for allowing us a view of his masterly 
production “The Cosmie Cinema.” 
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De Re Metallica. Reprint. Georgius Agricola; trans. 
from the 1st Latin ed. of 1556 by Herbert Clark 
Hoover and Lou Henry Hoover. New York: Dover, 
1950. 638 pp. $10.00. 


A new edition of the Hoover translation of Georg 
Bauer’s 16th-century treatise on mining, milling, and 
metallurgy has been an obvious need ever since the 
original 1912 translation became a collector’s item, 
selling for $100 or more per copy. Although the 1912 
volume, printed and bound as nearly as possible like 
the Latin original, had a market that reflected the 
Hoover fortunes, it is a historical document that 
should be of such general interest as to be a sound 
publishing venture. 

Any modern book on mining and metallurgy would 
not, of course, command much popular attention, but 
De Re Metallica should delight any serious reader, 
despite the technical character of the subject with 
which it deals. It is a handbook to guide the pros- 
pector, the miner, the mill manager, the’ metallurgist. 
It was one of the few technological handbooks on any 
subject available in 1556; hence it has value as a com- 
mentary on contemporary technology and science. It 
isalso a fascinating example of bookmaking and book 
illustration, of scholarship, and of scientific knowledge 
and its application in central Europe 400 years ago. 
For those who may find the Hoover’s meticulously 
technical translation formidable, the profuse illustra- 
tions will provide ample temptation and reward for 
prolonged studv of the problems involved in finding, 
recovering, and processing mineral raw materials in 
Agricola’s day. 

Upon the professional miner and metallurgist, the 
book should have a humbling influence. Without bene- 
fit of mechanically powered machines, Agricola’s con- 
temporaries knew nearly all the tricks of the trade. 
The introduction of power has, to be sure, revolution- 
ized the seale of extractive operations and has lowered 
the grade of ore from which commercial recoveries 
ean be obtained. An industrial civilization has dis- 
covered uses for new elements and compounds that 
were unknown in 1556, and the quantitative require- 
ments of modern industry would have staggered pro- 
ducers to whom a few tons were a respectable output. 
Yet these 16th-century miners and metallurgists al- 
ready knew and practiced many of the basie methods 
and processes of ore and metal extraction. Indeed, it 
would be a simple assignment to name operations in 
this country, and especially in the other American 
republics. where mining and milling techniques are 
a8 primitive, and recoveries are as low, as they were 
in Agricola’s time. 

Georgius Agricola was a practical scholar, but amid 
the evidence of his practicality it is important that 
his scholarship not be overlooked or minimized. He 
apparently knew firsthand every operation in central 
Europe and some of those farther afield, and he was 


April 20, 1951 


Book Reviews 


reasonably well informed about many that he was 
unable to visit personally. He was a born textbook 
writer, and De Re Metallica is the best of his several 
books. A crank on detail, he was a master of ex- 
position, but, even so, he left nothing to chance. 
Every operation and every mechanical device are de- 
lightfully depicted in carefully labeled diagrams that 
are alive. One is led to suspect that the literacy rate 
was not too high among the mine and mill managers 
and foremen, and that the many illustrations were 
aimed to make the book useful to these people. 

The extraordinary excellence of the translation was 
duly noted when it first appeared in 1912. Mrs. Hoover 
was then given richly deserved credit for the patient 
mastery of the medieval Latin in which the original 
book was written, but the sure touch of the highly 
competent mining geologist and engineer is no less 
evident. It represents a perfect collaboration that has 
made an important book accessible to professional 
men, historians, and discriminating laymen who will 
appreciate an authentic insight into the past. 

Howarp A. MEYERHOFF 
American Association for the Advancement of Science 


Of Societies and Men. Cary| P. Haskins. New York: 
Norton, 1951. 282 pp. $4.50. 


Bold, sweeping, and yet careful, Haskins’ book 
sheds new light on a neglected problem of evolution- 
ary theory—the problem of societies. Darwinian 
biology and its later genetic modifications provide no 
satisfactory explanation of the origin and survival of 
societies as distinct from populations. Simpson’s re- 
eent and distinguished volume on The Meaning of 
Evolution, for example, ignores the question of socie- 
ties except with reference to Homo sapiens. Haskins 
has instead followed the tradition of Espinas, W. M. 
Wheeler, and Allee in realizing that communal exist- 
ence in varied forms and in countless species, particu- 
larly among the insects and in man, offers a profound 
challenge to evolutionary theory. 

He views the emergence of societies as one mani- 
festation of a general earthly trend toward com- 
plexity and integration. Societies differ, however, with 
reference to their mode and degree of integration. 
First and most widespread is the evanescent family 
form, in which parents and offspring remain together 
for a time. Second is the associative form, in which 
adults come together in loose associations of schools, 
swarms, flocks, or herds. Third is the integrated form, 
in which a large population of specialized and inter- 
dependent individuals live permanently together. The 
first two forms are readily explained in evolutionary 
terms and are compatible with each other. But the 
third form, according to the author, is hard to explain 
because it is incompatible with the other two and yet 
is derived from one or both of them. The author 
points out that few “missing links” ean be found 
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which represent the transition from the family-asso- 
ciated level to the integrated society, but he thinks 
he has one in the Philippine Stenogastrine wasps, 
where the daughters remain at home until mature, and 
another in the common bumblebee, where the first 
brood, composed of imperfect females, stays in the 
nest and cares for subsequent broods which grow into 
normal adults and depart. 

The reason why the integrated society is incompati- 
ble with the family-associated form is that, in con- 
trast to the latter, it gives very little scope to the 
individual. Its member organisms are highly special- 
ized; they have lost functions that would be required 
of nonsocial organisms, and they resemble parasites 
(in this ease parasites on the community itself), ex- 
cept that the community is composed of them and 
is hence dependent on their specialized contributions. 
At the family-associated level, however, the individual 
adult is a functionally complete and self-dependent 
creature. Accordingly, the conditions of survival are 
different for the two levels, which makes the develop- 
ment of the integrated society out of the family- 
associated level a big and difficult evolutionary step. 

This theory sets the stage for the author’s in- 
tegration of human society. The odd thing about 
human social life is that it is a mixture of all three 
types—familial, associative, and integrated. Deriving 
from the loose primate group, it achieves its inte- 
grated character by a principle unique to human 
beings, the principle of cultural transmission, which 
allows far more rapid diffusion of innovations than 
does the process of mutation and also permits socially 
learned rather than structurally determined special- 
ization. But, we are told, the mixture of principles in 
human society is a mixture of incompatibles. Most 
of our troubles arise from the fact that, on the one 
hand, the integrity and independence of the individual 
have survival value, whereas, on the other, the 
subordination of the individual is required. The 
human culture-society is therefore an uneasy balance 
between these two necessities, the one represented by 
democracy and the other by totalitarianism. 

Whether or not one agrees with all the central 
argument, the fact remains that it is developed with 
great skill. The best sections are those which describe 
and interpret the variegated societal phenomena of 
the organic world. Such matters as _ parasitism, 
“slavery,” genetic change, geographical conditioning, 
and communal interaction are handled with rare in- 
sight. Although too little attention is given to primate 
groups, thus occasionally pushing the argument dan- 
gerously close to an analogy between human and in- 
sect, the handling of the evolutionary place of the 
human culture-society is nevertheless striking. In my 
opinion the author should not have gone on to deal 
with different kinds of human social organization. Not 
only is it questionable that these kinds have any real 
analogues in the nonhuman world, but it is also 
apparent that, like so many natural scientists when 
they attempt to deal with our social life, the author 
grows emotional and moralistic in this part. 
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The specialist in societies will regret the absence of 
citations to the literature except in a general bibliog. 
raphy. Yet both he and the general reader will wd. 
come a work of such scope and learning written with 
marvelous lucidity. An original approach to funds. 
mental problems, it contains some of the most read. 
able descriptive and analytical passages to be fomi 
anywhere. Despite its popular form, despite its rn 
liance on brilliant insight rather than systemati 
rigor, the volume will rank as a classic in the litem. 
ture of comparative sociology. 


Kryastey Davy 


Department of Sociology 
Columbia University 


The New You and Heredity. 2nd ed. Amram Schein. 
feld. Philadelphia: Lippincott, 1950. 616 pp. $5.00, 


In the author’s own words the purpose of this 
book is 


to sift out from the genetics laboratories and variow 
research fields the outstanding facts about heredity d: 
rectly applicable to human beings; to present these faets 
in clear-cut, untechnical language, diagrams and illustn- 
tions; to point out what their significance may be ty 
the individual and society, and, wherever there is roon 
for argument, to leave the reader to draw his own eon 
clusions. 


The steps and processes by which findings were ar. 
rived at were to be largely omitted. 

The purpose of the book has been fulfilled. It iss 
popular book in that it is for people in general, rather 
than for a select few, and is easy to understand. The 
style is clear, direct, and even familiar as a result of 
the frequent use of the pronoun of the second person, 
popular phrases, and occasional slang, as well as alln- 
sions to current events. The reader of the book shouli 
not be deceived, however, by the informal journalistic 
style into thinking that the treatment must necessarily 
be superficial. The style and the simplified diagran- 
matic drawings are a technique for making learning 
painless as possible. 

The author tells us that he started out as a “enb’ 
reporter in Milwaukee in 1918 and spent years in 
newspaper and radio work; that his need of facets 
for a work of fiction originally led him to the study 
of human heredity; and that 


before long I discovered that the findings in this fieli 
so completely shattered my own preconceived notions ani 
the ideas held by all but an initiated few, as to obliterate 
my original plans. I became convinced that the most in- 
teresting and important task before me was to acquire 
as thorough a knowledge of the subject as I could ani 
then communicate what I had learned to others. 


The first edition came out in 1939. It had a wide 
distribution and was translated into a number of Euro- 
pean languages. The new edition is extensively r- 
written and enlarged by about 50% and contains some 
new and improved drawings and a number of excellent 
and highly original photographs. It covers a wide 
range of topics. In the first few chapters the funda 
mentals of Mendelian genetics are explained. The bulk 
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of the book consists of descriptions of many specific 
human traits, including differences classed as bene- 
ficial, deleterious, and neutral in their effects. The 
treatment of psychological characteristics, including 
mental diseases, has been extended. The last 150 pages 
contain chapters on evolution, human races, eugenics, 
and related problems, and a list of references and an 
index. 

The author evidently has had a remarkably broad 
and fruitful acquaintance with professional geneticists 
and medical men, from whom he received much advice 
and assistance. Individual credit is given to one or 
more such persons for critically reading most of the 
chapters. In general the writing shows that care was 
taken to inform the reader whether statements are 
to be taken as established facts, as generally accepted 
theories, or as speculations. The reviewer has noted 
very few statements that seem to be factual errors 
or debatable propositions set forth as facts. In a book 
of such size and range some of these are to be ex- 
pected. 

Contemporary workers on the problem of gene 
duplication may question the assertion on page 59 that 
genes reproduce “by dividing and forming two of 
themselves.” So far as the reviewer is aware, the pre- 
cise method of gene duplication is unknown. On page 
126 there is an apparent slip in using the expression 
“pigmy Hottentcis.” Although of small stature, the 
Hottentots are not commonly classed as Pygmies. On 
page 194 it is stated that Pygmies are found in Africa 
and Australia and that some tribes of Pygmies are 
achondroplastic dwarfs. The presence of Pygmies in 
the Andaman Islands, the Malay Peninsula, New 
Guinea, and the Philippines is not mentioned. True 
Pygmies seem not to have been reported from Aus- 
tralia. Published studies of Pygmies indicate that they 
are not achondroplastic dwarfs, in the usual sense of 
the term, either morphologically or genetically. 

The criticisms are of minor importance. This book is 
recommended for the general reader on the score of its 
general soundness, excellence of organization, original 
features, and extremely readable style. A wide dif- 
fusion of the knowledge it contains could be of great 
benefit to individuals and to society. 

Epwarp C. Co.in 


Department of Science 
Chicago Teachers College 


Economic Aspects of Atomic Power. Sam H. Schurr 
and Jacob Marschak. Princeton, N. J.: Princeton 
Univ. Press, 1950. (For the Cowles Commission for 
Research in Economies.) 289 pp. $6.00. 


Marschak and Schurr and six collaborators have 
presented an exploratory study of the possible eco- 
nomic effects of peacetime atomic power. It is a 
scholarly, well-organized and wide-raaging study, 
without sensational conclusions. The authors empha- 
size that it is an exploratory and, therefore, tentative 
study for two reasons: technological data on atomic 
power are largely not available (nor existent), and 
the economic theory of the total economic effect of 
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invention is complicated and imperfect. Nevertheless, 
this essentially conservative book provides the first 
serious and well-rounded orientation toward the un- 
seen atomic future and is recommended to those who 
would have a part in this future. 

The book is divided into three major parts. The 
first, consisting of two chapters, deals with the proba- 
ble cost and other economic characteristics of atomic 
power compared with our more conventional energy 
sources. In Chapter 1 the authors choose a range of 
costs in which they believe atomic power may fall and 
examine the other economic characteristics, mainly that 
stemming from the ready transportability of atomic 
fuel. In Chapter 2 they present a very useful ecollec- 
tion of data on the present characteristics of eonven- 
tional power that serves to remind us that not all of 
the future is atomic. A particularly interesting map 
of the world water-power resources indicates the 
enormous supply of solar energy in this convenient 
form but in rather inconvenient location (western and 
central Africa being particularly notable). This see- 
tion essentially sets up the question: What would the 
economic effect be if a power source falling within 
this range of costs and independent of location were 
available? The bulk of the book attempts to answer 
this question. In spite of this larger purpose, most 
of the initial skirmishing has dealt with the relatively 
less important, and as yet unanswered, question of 
the cost of atomic power. 

Part Two, examining the detail of the possible 
economic effect of the new invention, is full of sub- 
stance and interest. The industries examined include 
aluminum, chlorine and caustic soda, phosphate ferti- 
lizers, cement, brick, flat glass, iron and steel, rail- 
road transportation, and residential heating. Of these, 
it seems to the reviewer, aluminum, iron, and steel 
were most significantly affected. For aluminum, the 
effect might operate on the future locational pattern of 
the industry rather than on its costs. For iron and 
steel, the electric smelting branch of the industry 
might be fostered, and, on a very long chance, the 
present blast furnace reduction methods might be 
modified. A great deal of valuable information on 
operating costs is contained in these 10 chapters. Un- 
fortunately, some of these operation costs have become 
rather outdated in our recent and violent price 
changes. In some eases, one could have wished that a 
fuller treatment of capital costs, to augment the con- 
sideration of operating costs, might have been pre- 
sented. Capital costs per unit of product can influ- 
ence industrial decisions today quite as strongly as 
operating costs. 

Part Three is a first-order attempt to describe the 
total economic effect on nations and regions of such 
a power source including the “sequence of complicated 
repercussions of one economic sector upon another.” 
Only a “sketch” of this large and difficult problem is 
claimed by the authors. In comparison with the excel- 
lent exposition of the larger parts of the text, this 
short part deserved a bit more editing. 

The whole book represents a reasoned study and, 
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more than that, an outline for even more work on 
atomic power and its economic effects. The reader will 
find that it presents a first picture of the potential 
usefulness of this aspect of the nuclear engineer’s 
work. No book of equal stature on the subject has yet 
appeared. 

Joun R. MENKE 
Nuclear Development Associates, Inc. 
White Plains, New York 


The James River Basin: Past, Present and Future. 
Compiled by the James River Project Committee, 
Virginia Academy of Science, 1950. 843 pp. Order 
through Foley F. Smith, Box 1395, Richmond 11, 
Va. $6.00. 

The concept of surveying natural resources within 
physiographic rather than political boundaries has 
been aptly exploited by the James River. Project Com- 
mittee. The results are highly satisfactory; in fact, 
the completeness and generally high caliber of the 
coverage of each division leave little to be desired. 
Considering the immense difficulties of consummating 
the survey, it can boast of few competitors in the 
United States. 

The James River basin is a triangular area extend- 
ing through the central part of the states from the 
West Virginia border to Norfolk and the mouth of the 
Chesapeake Bay. It drains important parts of all the 
Virginia physiographic subdivisions from mountains 
to tidewater. Most of the transportation systems, edu- 
cational institutions, industrial centers, and important 
cities are found in the basin. Such regions, as a portion 
of the Dismal Swamp, Allegheny Mountains, fresh and 
tide waters, are still rich in natural resources despite 
the inroads of civilization that began in 1607. Promi- 
nent scientists, educators, and industrial and social 
leaders have participated in the compilation of the 
monograph. Specific chapters, or sections, have been 
the responsibility of one or two individuals, and their 
work is accurate and factual. Since the survey has 
been prepared for laymen and scientists alike, the 
style in general attempts to be popular, but much of 
the writing will require more than a cursory examina- 
tion. The monograph is divided into five major subject 
headings: Conservation, Recreation, Education; Bio- 
logical Sciences; Earth Sciences; Mathematical and 
Applied Sciences; and Industry and Transportation. 

I. N. Gabrielson’s essay on conservation points out 
that, in general, all the elements necessary to sound 
resources management are now present and active in 
the valley of the James. The recreational aspects of 
the river, surveyed by R. F. Nelson, are concerned 
with hunting and fishing, the George Washington Na- 
tional Forest, the Jefferson Forest development, and 
miscellaneous needs. 

Over one third of the huge volume is devoted to the 
biological sciences. “Botany of the James River 
Basin,” by A. B. Massey, and “Plant Pathology,” by 
8. A. Wingard, are, of necessity, rather general, but 
are well summarized and have useful bibliographies. 
The entomological essay, by G. T. French, is deyoted 


almost wholly to history and control of economic pests, 
with little reference to the actual rich insect fauna of 
the basin. In addition to the references cited in the 
text, a bibliography covering insect studies made in 
Virginia should have been added. The check list and 
bibliography of the 145 species and subspecies of 
mollusks, by P. R. Burch, is one of the worth-while 
contributions from the viewpoint of a zoologist. 

E. C. Raney recorded more than 74 kinds of fresh- 
water fishes from the James River system. His account 
is one of the better faunal presentations, with a dis- 
tributional discussion and complete bibliography. It 
should prove useful not only to Virginians, but to 
ichthyo.ogists elsewhere. The section on marine fishes 
aud invertebrates of tidewater, by N. Marshall, covers 
their economic role and is, unfortunately, too general 
to be an adequate report on such an important sub- 
ject. The herpetological section of R. P. Carroll lists 
the Virginian herpetologists and indigenous am- 
phibians and reptiles. An interesting photographie 
reproduction of an albino pilot blacksnake is given. A 
scholarly history of Virginia ornithology with an 
exhaustive bibliography was prepared by J. J. Mur- 
ray, and the mammals are well covered by C. O. Hand- 
ley, Jr., and C. O. Handley, Sr. The survey of medical 
sciences by M. P. Rucker consists of abundant his- 
torical and bibliographic evidence that Virginia’s role 
in American medical science has been outstanding. 

The section on earth sciences is divided into: (1) 
Agriculture, by A. W. Drinkard, Jr.; (2) Forests and 
Forestry, by C. Jones and associates; (3) Geology, 
by Marcellus Stow, J. K. Roberts, and associates. The 
treatment of mathematical and applied sciences con- 
sists of essays on the history of astronomy, mathe- 
maties, chemistry, engineering, and related subjects, 
by distinguished scientists of Virginia universities. The 
section on highway engineering and transportation 
deals with the industry, and with highway, air, and 
railroad transportation, emphasizing the established 
commercial companies. Officials and industrial authori- 
ties from these companies have provided the necessary 
data for this section, often with interesting historical 
documentation and illustration. 

One cannot help but feel that the committee has 
completed a prodigious task, and they will be admired 
and envied for their results for years to come. The 
volume represents “the initial phase of research on 
the James River basin;” hence we may expect con- 
tinued studies from the group. Although in the various 
essays emphasis was to be placed on the human 
habitat, this is not entirely successful. The committee 
is to be commended, however, for allowing each author 
to use his own discretion in organizing and writing his 
paper. They deserve sympathy, on the other hand, 
when one considers the difficulties involved in arbitrar- 
ily selecting subjects to be included and deciding on 
the amount of space each was to receive. Admittedly, 
some subjects benefited at the expense of others, and 
a more uniform treatment of biological subjects would 
have definite advantages. It is easy to comprehend why 
such biological forms as algae, fungi, protozoans, 
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sponges, coelenterates, annelids, arthropods (excluding 
insects), and nematodes, are hardly mentioned, but 
lists of these would have served a practical purpose. 

The James River Basin is an impressive thick octavo. 
The text is easily read, and is printed on heavy, high- 
grade paper; the photographs and maps are repro- 
duced on strong bond paper. The book is bound in 
heavy blue cloth and is handsomely stamped. The Vir- 
ginia Academy of Science is to be congratulated on 
such an excellent contribution to the ever-expanding 
culture of the South. 

RoMEO MANSvETI 

Department of Research and Education 
State of Maryland 
Solomons, Maryland 


Physics and Mathematics 


Introductory Nuclear Physics. David Halliday. New 
York: Wiley; London: Chapman & Hall, 1950. 558 
pp. $6.50. 


College texts notoriously suffer from a tendency to 
conservatism and overemphasis on “classical” de- 
velopments of historical importance. Too often an 
author also tries to force a whole field into the mold 
of a personal point of view. Professor Halliday’s book 
is entirely free from both these faults. It takes the 
student directly into the spirit of our great new 
laboratories: up to date in every respect and not un- 
duly concerned with broad unifying principles. A 
large number of the most modern experimental and 
theoretical results is presented, on the whole accurately 
and clearly. Some sections (e.g., chap. 2, sec. 18, and 
chap. 8, sec. 17) consist of a review of a recent paper 
in the Physical Review, briefly presenting the funda- 
mental knowledge required for its understanding. 

The book is divided into 13 chapters and two ap- 
pendices : an introductory chapter, two on radioactive 
processes, one each on interaction of radiations with 
matter, on detecting equipment, on neutrons, on nu- 
clear masses and abundances, on nuclear forces, on 
accelerating equipment, on nuclear reactions, a sep- 
arate chapter on fission, one on cosmic rays, and, 
finally, one on nuclear moments. One appendix is a 
table of physical constants, the other reviews 6 papers 
on experimental results which appeared during 1950. 
Each chapter is divided into about 20 sections and is 
provided with well-selected and stimulating problems. 
There are almost 300 illustrations, many of them 
helpful and relevant. Format, type selection, and 
paper are unusually pleasing. It would be useful if 
future editions would list section headings as well as 
chapters in the table of contents, since some topics 
do not appear in the most obvious places. 

The treatment is weakest in the exposition of basic 
principles. For example, in the discussion of mass- 
energy equivalence (chap. 1, see. 9): “If 1000 cal of 
heat is added to a block of copper, its mass .. . 
should increase by 1000 cal divided by the square 
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of the velocity of light.” For the beginner this may 
obseure the significance of c? as a factor connecting 
the units of mass and energy. Similar lapses oceur 
in the discussion of the range of nuclear forces (chap. 
8, sec. 5, and elsewhere). 

In the presentation of techniques the emphasis is 
on accurate description of specific instruments rather 
than on general methods. For example, design data 
of one particular modern magnetic electron spec- 
trometer are given in considerable detail (chap. 3, sec. 
4), but the reader is referred to the literature for a 
systematic discussion of magnetic focusing. 

About 70% of the numerous literature references 
are to publications that appeared during the past 5 
years; over 80% are American. This may lead the 
less experienced reader to overestimate the significance 
of progress in experimental technique compared with 
the selection of important problems. For example, the 
author index contains only two references to Joliot 
(one in a historical summary, one to the failure to 
recognize the neutron). Bothe’s name does not appear 
at all, and Heisenberg is mentioned only once, in 
passing. Neither Schmidt nor Kopfermann is quoted 
in the sections on nuclear moments. On the other hand, 
this reviewer finds his name in the index eight times. 

The approach should prove most stimulating to a 
graduate student eager to join the main stream of 
thought and activity in his chosen field of specializa- 
tion, particularly if his fundamental training was 
quite thorough and conservative. It will be less valu- 
able to the beginner, still uncertain about the nature 
of important progress in physics. 

As a textbook in a basic course in nuclear physics 
the volume must be supplemented by lecture notes 
explaining the fundamental principles. Its main value © 
will be its use as a source book, providing specific 
illustrations and problems for the general material of 
the course. 

Martin DeutscH 
Department of Physics 
Massachusetts Institute of Technology 


The Friction and Lubrication of Solids. F. P. Bow- 
den and D. Tabor. New York: Oxford Univ. Press, 
1950. 337 pp. $7.00. 


Friction between solid bodies is one of the most 
basic of physical phenomena—one that affects nearly 
every phase of human activity. If, on some mythical 
cosmie control panel, one should pull the switch 
marked “Friction (Earth),” what a shambles would 
rapidly ensue. There would lie man, sprawled help- 
lessly on the ground, unable to rise, while much of 
his physical world, both man-made and natural, would 
come sliding down about his ears. If, on the other 
hand, by a simple twist of the wrist one should flip 
the cosmic rheostat marked “Friction Intensity 
(Earth)” to “nigH,” the results would be almost 
equally grim. Civilization would quickly grind to a 
halt, with much squealing and smoke, and the lubrica- 
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tion engineer would probably become the most popular 
man on earth. 

Such whimsical imaginings are not a part of the 
subject matter of this serious-minded and scholarly 
book. Until a few years ago, they might almost have 
been as tenable as any of the then-existing theories 
of friction—so few and sporadic had been the at- 
tempts to establish the fundamentals of the friction 
process. It is truly remarkable that such a basic 
phenomenon could so long have remained so little ex- 
plored. However, in recent years the research group 
for whom the authors speak, together with many of 
their scientific contemporaries, has attacked the study 
of solid friction with vigor, so that much of the 
mystery surrounding this basic occurrence is now be- 
ing dispelled, Publication of this book marks an im- 
portant milestone in this belated process. 

The book itself, one of the “International Series of 
Monographs on Physics,” is a worthy addition to that 
series. It is concerned mainly with the basic mecha- 
nisms of the. processes of friction and lubrication, al- 
though it also presents the results of the authors’ 
delvings into many closely bordering fields. It will be 
of genuine interest and is recommended to all who 
have a scientific curiosity about basic causes. The 
general descriptions of the mechanisms associated 
with friction and lubrication are quite readable, as 
well as simple and understandable. In addition, the 
text contains a wealth of valuable detail for all scien- 
tists and technical men who require a basic under- 
standing of the many complex factors influencing fric- 
tion and the action of lubricants. Some of the subjects 
covered are the area of contact between solids, the 
surface temperature of rubbing solids, the action of 
. bearing alloys, friction of nonmetals, action of ex- 
treme-pressure lubricants, the nature of contact be- 
tween colliding solids, the nature of metallic wear, and 
chemical reactions produced by friction and impact. 
It should be pointed out, however, that the book does 
not deal with the case or theory of pure hydrodynamic 
lubrication. Only boundary lubrication (in its broadest 
sense) is treated. 

Admittedly the subject matter is limited rather 
closely to the findings of the authors’ own school of 
workers. This, however, is no serious drawback, be- 
eause of the very wide scope of the research carried 
out by this group and their intelligent interpretation 
of their own findings and those of certain others—in 
fact it was almost a physical necessity to limit the 
scope of the book in this way because of the pro- 
lificaey of this group. Surely such a means of sum- 
marizing research is far better than publishing a 
selected collection of papers, since, among other things, 
it has allowed the authors to temper their earlier find- 
ings and opinions with their later judgment. However, 
as must be the case in any restrictive process, the book 
does lose some value and broadness of outlook by be- 
ing confined largely to the research of one group. 
For example, much of the authors’ thinking and in- 
terpretations must thereby revolve mainly around a 
particular type of friction apparatus. The usual main 
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elements of this instrument, of which there are several 
variations, are a hemispherical (or spherical) slider 
moving along a flat surface, the slider having a resili- 
ent mounting so that “sticking” and “slipping,” when 
they occur, can be observed and readily measured. 

The book’s subject matter is quite current, with 
many references to 1949 and 1950 papers, as well as to 
previously unpublished work. The entire presentation 
is a shining example of the fact that even today, when 
the emphasis in science seems to be on superinstru- 
mentation, a wealth of basic information can still be 
discovered by ingenious experimentation with rela- 
tively simple apparatus and techniques. We hope 
that there can be many more such publications from 
this group in the future. 

M. EvGene MERCHANT 

Research Department 
The Cincinnati Milling Machine Co. 


Weltsystem, Weltather und die Relativitatstheorie. 
Karl Jellinek. Basel, Switzerland: Wepf & Co. 
1949. 450 pp. Sw. fr. 45. 


The purpose and scope of this book are very clearly 
set forth in the introduction. There are many books on 
relativity, written especially for the layman, and others 
for the theoretical physicist, but the former are far too 
superficial, and the latter too mathematical, for the 
experimental scientist. It is in order to give the ex- 
perimental scientist an understanding of this theory 
that this book has been written. A knowledge of differ- 
ential and integral caleulus and the elements of theo- 
retical physies are the only prerequisites. 

The fundamental concepts of nonrelativistic physies 
are first discussed. This includes Newtonian mechanics, 
emission and wave theories of light, electromagnetic 
theory, nonrelativistic wave mechanics, including the 
prerelativistie conceptions of space, time, and the 
ether. This is followed by a very complete development 
and discussion of the special theory of relativity, and 
the modifications that it forces upon the concepts of 
prerelativistic physics. After a thorough treatment of 
Einstein’s theory of gravitation, and his general theory 
of relativity, the cosmological theories of Einstein, De 
Sitter, and the expanding universe are developed. Al- 
though the book is not written primarily for the theo- 
retical physicist, he will be interested in many develop- 
ments that are unlikely to be found in such detail else- 
where in the literature. Among these should be men- 
tioned: (1) a thorough treatment of many so-called 
paradoxes, (2) the homogeneous gravitational field, 
and its application to the study of the nonhomogeneous 
gravitational field, (3) the inhomogeneous field of the 
sun, and particle orbits in this field, (4) the study of 
clock synchronization in the case not only of the spe- 
cial theory of relativity but also for the homogeneous 
field, the inhomogeneous field, and the expanding 
universe. 

The contention that the theory of relativity denies 
the existence of an ether not only has been shown in- 
valid, but the necessity of a certain type of world ether 
has been emphasized. However, one might question 
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Jellinek’s argument that the world ether at each local- 
ity of space is approximately at rest with the matter 
in that locality. It would seem to be more in the spirit 
of the Michelson-Morley and similar experiments, to 
consider the relative velocity of ether and matter to be 
a concept without physical significance. Although the 
argument used, in this ease, does not seem at all con- 
vineing to this reviewer, he has been unable to find 
other sections of the book open to similar criticism. 
The book is written throughout with exceptional 
clarity of style by an author who shows great under- 
standing and love of his subject, and would be suit- 
able as a textbook either for the classroom or for indi- 
vidual study. 

Epwarp §. AKELEY 
Department of Physics, Purdue University 


Negative Ions. 2nd ed. H. 8. W. Massey. New York : 
Cambridge Univ. Press, 1950. 136 pp. $2.50. 


This is another of the excellently produced mono- 
graphs in the postwar series of Cambridge Mono- 
graphs on Physies—the present one a revised edition 
of the Cambridge physical tract of the same title. The 
difference between the original and the revised edition 
lies mainly in the last chapter, which deals with the 
role negative ions play in glow discharges and in 
terrestrial and stellar phenomena. 

The book is very lucidly written and one only re- 
grets that the author did not treat some aspects in 
more detail. In particular, the section dealing with the 
part theoretical considerations about the continuous 
absorption by H- have played, in finally obtaining 
agreement between the computed and the observed 
solar spectrum in the visible region, might well have 
been expanded. 

A very valuable innovation one would like to see 
in all monographs of this kind is a complete bibliog- 
raphy taking the place of the usual author index. 
From this bibliography it is immediately clear how 
much work has been done in this field between the 
publication of the first and the revised editions. 

There are two minor points on which I would beg 
to differ with the author. First, I find it strange to 
read in a book written by a physicist, who has applied 
mathematics so successfully to so many physical prob- 
lems, that mathematics really has no place in a 
physical tract and should be relegated to small-type 
sections. Theoretical considerations that, by their very 
nature, often involve rather complicated mathematics 
are to my mind just as much part of present-day 
physics as experiments. 

Second, the last paragraph of the book seems to me 
to be unintelligible to anyone not completely familiar 
with interstellar problems. In the “hot” interstellar 
regions where kinetic temperatures of about 10,000° K 
are reached, all hydrogen is ionized, and H- is cer- 
tainly not present. In those regions where H~ is 
present, the kinetic temperature is only of the order 
of 100° K, and recent investigations of Spitzer’s 
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(Astrophys. J., 109, 337 [1949]; 111, 593 [1950]) 
make it improbable that H- plays a role at all in the 
determination of the kinetic temperature. 

These points are, however, of small importance, and 
both the author and the publishers should be con- 
gratulated on a book in which one ean find practically 
all relevant information about negative ions. 

D. TER Haar 
Department of Natural Philosophy 
University of St. Andrews, Scotland 


Mathematics: Queen and Servant of Science. Erie 
Temple Bell. New York: McGraw-Hill, 1951. 437 
pp. $5.00. 


The Main Stream of Mathematics. Edna E. Kramer. 
New York: Oxford Univ. Press, 1951. 321 pp. $5.00. 


Both these volumes are introductions to funda- 
mental mathematical ideas intended for the general 
reader. Both make plain the relevance of these ideas 
for natural science; but neither of them places any 
emphasis upon the narrowly practical values of 
mathematics, and each is written to appeal to readers 
with a taste for theoretical understanding and intel- 
lectual adventure. 

Dr. Bell’s present book is an integrated and con- 
siderably enlarged version of his earlier The Queen 
of the Sciences (1931) and The Handmaiden of .the 
Sciences (1937). No one who has ever seen his. pub- 
lications intended for general audiences need be re- 
minded that he can write on difficult matters clearly, 
informatively, and entertainingly. He has now com- 
posed an inviting introduction to selected, but none- 
theless quite numerous, chapters of active mathe- 
matical research, and his book undoubtedly opens 
doors to engrossing mathematical concepts that are 
not easily accessible to the lay reader. The material is 
about evenly divided between so-called pure and “ap- 
plied” mathematies—physics and astronomy being the 
chief sources for examples of the latter. The longest 
but not the most successful single chapter is on ab- 
stract algebra, much of it inevitably devoted to the 
definition of key notions. Since few obviously “inter- 
esting” theorems are stated and illustrated, the be- 
ginner, for whom it is intended, is more likely to be 
impressed than enthralled. However, none of the re- 
maining chapters suffers from this defect, and to the 
present reviewer Dr. Bell’s account of the theory of 
numbers and the theory invariants seems especially 
well done. It is nevertheless a pity that The Queen 
of the Sciences will now be permanently out-of-print. 
For, although its contents are included in this new 
book, the smaller bulk of the earlier volume (both in 
ideas and in physical size) made it a more ideal intro- 
duction to the character of modern mathematics, at 
least for most beginner's, than is this fuller presenta- 
tion of mathematical achievements. 

Dr. Bell has definite opinions on a large number of 
debatable questions, and he does not hesitate to state 
them vigorously. For example, he does not believe 
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that mathematical physicists should be given a rigor- 
ous course in caleulus—apparently because -mastery 
of the subtleties involved in a rigorous treatment may 
be bought at the price of hamstringing creative minds. 
Again, he declares the Ptolemaic theory to be one of 
humanity’s major blunders, though it is not clear what 
the basis for this curious opinion is. He is not a uni- 
formly reliable guide on more philosophical questions 
concerning the foundations of mathematics. He indi- 
cates strong sympathies for the “finitists,” although 
he does not offer even a brief set of reasons for his 
preferences. Nor is he entirely accurate in his account 
of Hilbert’s final attitude to Goedel’s epoch-making 
discoveries and their consequences for the former’s 
Beweistheorie. Hilbert did not declare the latter to be 
a fiasco, and he did not succumb to the despair con- 
cerning this theory with which Dr. Bell credits him. 

Dr. Kramer’s book is considerably less ambitious in 
the materials it tries to cover and makes fewer de- 
mands on its readers. In fact, it assumes familiarity 
with nothing beyond high-school mathematics, and ex- 
plains at some length many things that Bell takes for 
granted. Despite its smaller scope, the book is never- 
theless a useful addition to the literature of “popu- 
larized” mathematics; for, although Dr. Kramer em- 
ploys some of the familiar devices for making novel 
and difficult matters attractive to large and miscel- 
laneous audiences, her popularization is on a high 


level. She introduces much of her material partly by - 


way of the personal histories of mathematicians, and 
she does not neglect to include into her account some 
of the famous anecdotes and romantic moments in the 
history of mathematics. Her discussions are pitched 
on an elementary level, but she manages to convey 
quite successfully many of the fundamental ideas of 
such relatively advanced subjects as non-Euelidean 
geometry, the theory of invariants and relativity 
theory, the theory of classes and of transfinite num- 
hers, and probability and the theory of experimental 
design. Her chapter “Science and the Sweepstakes,” 
which deals with probability and statistics, is partieu- 
larly successful. The book contains many pages of 
real charm and is uniformly readable and informative. 
Ernest NaGen 
Department of Philosophy, Columbia University 


Methods in Climatology. 2nd ed. Victor Conrad 
and L. W. Pollak. Cambridge, Mass.: Harvard 
Univ. Press, 1950. 459 pp. $7.50. 


In its second edition, this book remains the only 
work in English on climatological methods. Review 
of the first edition (by Conrad alone) contained a 
number of suggestions for the inclusion of more 
modern methods. The authors have adopted only a 
few of these on the grounds that most of them fall 
into the first of two classes: “Methods . . . applied to 
the solution of an individual problem” rather than 
“a group of problems” ... and “are not of general 


interest.” The applied climatologist will not be pleased 
with these omissions, for all his problems are in this 
first class. (See review of 1st edition, J. Am. Statist. 


Assoc., 41, 249 [June 1946]). However, among the 
adopted suggestions are the rearranging of chapters 
in Part I into a more logical order, adding brief dis- 
cussions of punched cards and degree-days, and add- 
ing a new chapter, “Aids to Computation.” An en- 
tirely new part (II) of over 100 pages, “Computing 
Devices,” has also been included. This consists mainly 
of a discussion of the evaluation of hidden periodici- 
ties and completes the discussion of harmonic analysis 
of Chapter V. It is diffieult to understand why the 
latter was not combined with Part II. The discussion 
of periodography is the most thoroughly done section 
of the book. It will be very useful to meteorologists, 
although they are cautioned that the discussion does 
not take into account much modern work done by 
statisticians in time series analysis. 

The book now consists of two main parts as com- 
pared to four previously. Part I, called “Methods in 
Climatology,” is essentially the same as in the first 
edition, with some changes and enlargement. Chapter 
I consists of general remarks on meteorological obser- 
vations and errors of measurement. In Chapters TI, 
IV, and V, general statistical methods are covered. It 
cannot be said that the statistical discussion of these 
chapters shows much improvement—for it is still 
largely of an early vintage (1910-20), irrespective of 
some modern reference citations. Chapter III is on 
“Aids to Computation,” such as graphs and nomo- 
grams. It would perhaps have been more logical to 
place this chapter ahead of the statistical diseussion 
instead of in the middle of it. The applications of 
statistical methods to climatic elements are considered 
in Chapters VI and VII. Chapter VIII returns to 
statistical analysis to discuss “Comparison of Climatic 
Elements,” and Chapter IX is concerned with the 
application of these methods to specific elements, as 
well as certain methods of graphical and numerical 
“characterization.” Statice and dynamic climatology 
are very briefly discussed in Chapter X, and some 
very general remarks on bioclimatology and climatic 
phenomena are included as well. 

In the second part of the book, “Computing Devices 
(and) Periodography,” Chapter XI, entitled “Compt- 
tation with Mechanical and Electrical Devices,” bears 
a close relationship to Chapter III and could well 
have been combined with it. The final three chapters 
are all on the analysis of time series and bear little 
relation to the preceding chapters. 

Readers will again be disappointed if they expect 
to find in this new edition many methods useful in 
applied climatology. Through the publication of much 
wartime work, there has been a great increase in the 
number of modern methods that fall into the authors’ 
“first class” pertaining to the solution of individual 
problems. Nevertheless, the second edition is greatly 
improved over the first and can be recommended as a 
source book for the classical methods in climatology. 
Tt cannot be recommended as a text- or handbook of 
modern methods. 

H. C. 8. THom 
Department of Geography, University of Maryland 
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Super fluids: Macroscopic Theory of Superconduc- 
tivity, Vol. I. Fritz London. New York: Wiley; 
London: Chapman & Hall, 1950. 161 pp. $5.00. 

In this volume Dr. London presents a macroscopic 
theory of superconductivity, which is an extended 
treatment of the electrodynamic theory he developed 
with H. London in 1934 to account for the Meissner 
effect, and subsequently elaborated in 1948. The Meiss- 
ner-Ochsenfeld experiment emphasized the basic dif- 
ference between a “perfect conductor” and a super- 
conductor, whereby the former should be character- 
ized by the magnetic induction relation B=0 and the 
latter by B=0 or perfect diamagnetism. Thus the 
essential reversibility of the transition was established, 
in harmony with the success of predictions based upon 
the application of thermodynamics by Keesom and 
others, and irreversible effects were ascribed to im- 
perfections in the superconductor. 

The Meissner effect indicated that there is just one 
well-defined current distribution for a given applied 
magnetic field, but the theory shows that the assump- 
tion of perfect diamagnetism is also unable to ac- 
count for the facts. The London equations are, in 
effect, a reduction from those derived for a nonviscous 
electronic liquid, and take into account the uniqueness 
of the current distribution. 

This is a purely phenomenological theory, although 
in a final chapter the author draws conclusions from it 
as to a program for the development of a molecular 
theory of superconductivity. Daunt and Mendelssohn 
have drawn attention to the closely analogous behavior 
of superconductors and liquid helium at temperatures 
below the “A-point”; the fundamental idea underlying 
the macroscopic theory is that the superfluids provide 
examples of a pure quantum mechanism, with a wave- 
function of macroscopic seale, and are characterized 
by a long-range order in the momentum vector. In the 
ease of liquid helium, a possible mechanism for the 
ordering in momentum space is the condensation of 
the Bose-Einstein gas, as Dr. London suggested in 
1938. On the other hand, the great difficulties inherent 
in the quantum-mechanical treatment of electronic in- 
teractions in metals have so far prevented a successful 
derivation of the electrodynamical properties of the 
superconductor. It should be mentioned that recently 
Heisenberg, Born and Cheng, and Frohlich’ have all 
developed molecular theories which lead to a sponta- 
neous current in the lowest energy state, but that Lon- 
don raises the objection that there is no experimental 
evidence for such a state. The theory of Bardeen, as 
thus far published. aims at deriving the condition of 
perfect diamagnetism. 

This book, part of the Wiley “Structure of Matter” 
series, maintains the standard of clear presentation 
and excellent typography. There are one or two minor 
text errors, and one feels that a table of the known 
superconductors with the relevant data would be a 
welcome addition, even in this essentially theoretical 


1In a second paper Frohlich has shown that it is possible 
to derive the London equations from his theory. 
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text. The author emphasizes that he has not attempted 
to achieve complete coverage of the experimental work, 
but the coverage is generally adequate and references 
are given in each case. 

There are five sections, following an introductory 
discussion of the general features of low-temperature 
superflow phenomena and their possible explanation. 
Part A, the longest section of the book, deals with the 
basic electrical and magnetic properties of the super- 
conductor and the thermodynamies of the pure super- 
conducting state. The fundamental equations are set 
up and the theory developed to cover a number of 
simple applications. The choice of these equations is 
justified by demonstrating how the equations for a 
perfect conductor must be restricted to cover the case 
of the superconductor (nonlinear terms being shown 
to be negligible); then follows further development 
of the theory, including the energy-momentum and 
uniqueness theorems. One striking result obtained is 
that if a rotating sphere be cooled through the tran- 
sition temperature, it should become magnetized at 
that point. The magnetization is very small even for 
very high angular velocities (~ 10-5 gauss at ~ 10* 
rpm), but it might be possible to confirm the predic- 
tion experimentally. The chapter ends with a deserip- 
tion of high-frequency measurements of the field pene- 
tration depth and an interpretation of the results. 

In Part C the author discusses the intermediate 
state, in Part D the surface energy between the phases 
and properties of very thin films, and in the final sec- 
tion his “program for the molecular theory of super- 
conductivity.” The long-range order of the momentum 
vector is considered from the viewpoint of quantum 
kinematics, whence deductions may be made concern- 
ing the divergence of the properties of “superelec- 
trons” from those of ordinary free electrons. Super- 
conductivity should result if the eigenfunction of a 
fraction of the electrons is undisturbed when the sys- 
tem is brought into a magnetic field. What is required 
is a “condensation” of the average momentum distri- 
bution, in contrast to earlier ideas of a freely mobile 
electronic “crystal” or superlattice. 

In the London interpretation, there is no permanent 
current in an isolated superconductor in thermal equi- 
librium, except in the presence of a magnetic field. 
There is no conservation of such currents, but there is 
a conservation of magnetic flux in multiply-conneeted 
superconductors, In order to maintain B = 0 the super- 
currents adjust themselves to the slightest change of 
an external applied field, and there is no hysteresis 
within the limits of the pure superconducting state. 
Molecular theories which allow a great number of equi- 
librium states corresponding to different spontaneous 
currents, and which feature unsymmetric distributions 
in momentum space without regard for the applied 
magnetic field or the topology of the system, are 


rejected. RP.H “ 
Department of Physics 
Purdue University 
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The Theory of Valuations. 0. F. G. Schilling. New 
York: American Mathematical Society, 1950. 253 
pp. $6.00. 


A valuation is a generalization of the concept of an 
absolute value. The absolute value |u| of a real or 
naa number u satisfies the laws 

: |u| is a real number, |0|=0, |u| > 0 if u+0. 
juv| = Ju} |v}. 
: <ul + |v. 

+ rational number u+0 will be of the form u= 
p*r/p’s where p is some fixed prime, and r and s are 
integers not divisible by p. We may define a function 
f,(u) =2>-* for u+0 as above and f,(0) =0. Here 
the laws are 


Bl: real number, f(0) =0, f(u) >0 


B2: f Cer) +? »(u)f,(v) 

B3: f "(a = Max (f,(u), £,(v)], 
and the third law B3 is definitely stronger than A3. A 
valuation V(u) is a generalization of this second 
arithmetical “absolute value” f,(u) in that we con- 
sider a function V(u) with arguments u from a 
general division ring D and values V(u) in a simply 
ordered group I’. Here the laws are 

V1: V(u), u+ 0 is an element of a simply ordered 

additive group T. V(0) = is greater than 
any element of I’. 
V2: V(uv) =V(u) + V(v). 
V3: V(u+v) > Min [V(u) V(v)]. 
Here for the rational field we may take V,(u) =a—b 
with u+0 as above; ie., V,(u) =—log, f,(u), and 
so V,(u) is in an additive group where f,(u) was in 
a multiplicative group. Since the law V3 is stronger 
than the corresponding triangle law A3, valuations 
are in general, like V,, for the rationals, bound up 
with arithmetical properties. 

Hensel’s theory of p-adic numbers, with its theory 
of p-adie convergence, threw new light on problems of 
congruences associated with the ideal theory of alge- 
braie numbers. Similarly the realization that formal 
power series were sufficient for the study of algebraic 
curves opened the way to the study of algebraic 
geometry over general fields. Both p-adie series and 
formal power series may be regarded as convergent 
with respect to an appropriate valuation. 

By every standard this is an advanced treatise and 
the reader will find in Appendix IT, “Facts about 
Linear Algebras,” a measure of the background re- 
quired. But one of the most commendable features of 
the book is the careful way in which the author has 
indicated at every stage precisely what background 
is needed. The book is abundantly supplied with re- 
marks and examples which clarify the motivation and 
give point to the distinctions made in the definitions. 
Only the absence of an index will cause the reader 
any regrets. 

In a division ring D with a valuation V(u), those 
ws with V(u) =0 form a ring O and those u’s with 
V(u) > 0 form a two-sided prime idea P in O. The 
residue class ring of O modulo P is again a division 


ring D. If D was an algebra over a field F, then D 
will be an algebra over a field F. Thus the valuation 
is an appropriate tool for studying the “local” theory 
relating properties of D and F to those of D and F, 
The first two chapters are devoted to general theory 
of valuations, including the completion of D with 
respect to V(u) as a metric. The next four lead up to 
local class field theory, the norm residue symbol being 
defined by means of the Brauer class group for simple 
algebras. A final chapter is devoted to a study of the 
structure of complete division rings, regarded as 
topological algebras with respect to the valuation. 
MarsHat Hatt, Ir. 
Department of Mathematics 
The Ohio State University 


Chemistry and Biochemistry 


Advanced Organic Chemistry. Reynold C. Fuson. 
Chapman & Hall, 


New. York: Wiley; London: 
1950. 669 pp. $8.00. 


This is a textbook for graduate students, containing 
the reactions, syntheses, and concepts of organic 
chemistry that are really useful in research. The book 
is not an omnibus volume, but a carefully selected 
and organized treatment of specifically valuable proe- 
esses for which yields can be, and are, cited through- 
out. 

The material is not arranged according to homol- 
ogous series or functional groups, as in most first- 
year textbooks. Instead, the chapters deal either with 
certain large classes of compounds, such as hydroxy 
compounds, halogen compounds, derivatives of car- 
boxylie acids, carbonyl compounds, active methylene 
compounds, nitro, nitroso, and oximino compounds, 
amines and amino compounds, azo and diazo com- 
pounds, and organic sulfur compounds, or with gen- 
eral reactions or processes. As examples of the latter 
may be mentioned cleavage of carbon-carbon bonds, 
aliphatic substitution, organometallic compounds in 
synthesis, carbon monoxide in synthesis, oxidation, 
hydrogenation, aromatic substitution, ring closures, 
conjugate addition and polymerization. This organiza- 
tion gives the student a different viewpoint and per- 
mits correlations of reactions and mechanisms. 

The useful and fundamental behavior of organic 
compounds is well presented and very well indexed. 
The text is full of solid organic chemistry, no descrip- 
tive or “essay material” being given. Do not look in 
this book for stories about vinegar, violets, vitamins, 
or veronal; but do look in it for all well-known 
“name” reactions, chelation, isoster concept, vinylogy, 
Blane’s rule, decarboxylation, telomers, cyclization, 
acylation. nucleophilic substitution, cyanoethylation, 
oxo reaction, ete. Reactions important in industry are 
given, as well as those of theoretical value. Older work 
is cited by references to Annual Reports, Chemical 
Reviews, Organic Syntheses, Organic Reactions, and 
Organic Chemistry, by Gilman. Specific literature 
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citations are given to recent work resulting in up-to- 
date treatment. 

The book can be recommended to graduate stu- 
dents and to all research chemists who want a modern 
and critical evaluation of organic chemistry from the 
research standpoint. 


Ravpx L. SHRINER 
Department of Chemistry and Chemical Engineering 
State University of Iowa 


Advances in Radiochemistry and in the Methods 
of Producing Radioelements by Neutron Irradia- 
tion. Engelbert Broda. New York: Cambridge Univ. 
Press, 1950. 152 pp. $2.75. 


In the words of the author, this monograph deals 
primarily with advances since the appearance of the 
last comprehensive works on radiochemistry, namely, 
Paneth’s Radioelements as Indicators (1928) and 
Hahn’s Applied Radiochemistry (1936). Actually the 
coverage does not postdate these books, since the 
chapters are written with so much historical back- 
ground that they can be considered to include concise 
treatment of much of the older as well as the recent 
work. 

The book begins with a diseussion of the definition 
of radiochemistry, which seems appropriate in view 
of the various viewpoints on this matter. Broda essen- 
tially defines radiochemistry as the chemistry of bodies 
detected through their nuclear radiations, and this 
certainly seems adequate as a present-day definition. 
This is consistent with the usage in which the broader 
term “nuclear chemistry” is used to include the fields 
of radiochemistry and a number of other areas of 
nuclear science in which the chemist works and makes 
his eontributions. 

Following the introductory material, there are chap- 
ters discussing the distribution of tracer quantities 
hetween solids and liquids (radiochemical carrying), 
tracer quantities in gases, and the electrochemistry of 
radioelements. These are of especial interest to those 
of us who might be classed as Jatecomers to the field 
of radiochemistry, in view of the excellent and com- 
pact review of the early work involving natural radio- 
active substances. in addition to the review of more 
reeent contributions to these areas. 

Work on the production of radioelements by nuclear 
svnthesis, largely through neutron irradiation, and 
the work on nuclear fission from the chemist’s point of 
view are then reviewed. followed by a chapter on new 
radioelements of snecial interest, including the nep- 
tunium (4n radioactive series, the transuranium 
‘ements. other rare or missing radioactive elements 
(Nos. 43. 61. 85. and 87). tritium. and radiocarbon. 

Specific radiochemical effects for chemical excita- 
tion due to nuclear reactions are subsequently treated. 
(nly the work on specific effects, such as the Szilard- 
Chalmers effect, chemical separation of nuclear 
isomers, and aggregate recoil, is reviewed, whereas the 
vork on indiscriminate action of radiation beyond the 
immediate neighborhood of the spot of the nuclear 
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reaction—i.e., the subject of radiation chemistry—is 
excluded. The book concludes with a section describing 
new developments in the technique of radiochemical 
measurements. In this area the coverage is not as 
complete as that throughout the rest of the book, with 
many of the newer instruments not described at all. 
The book is written in a very concise style and is 
abundant with references to the original literature. 
It is perhaps too specialized to have a broad interest, 
but will certainly find its place on the bookshelf of 
practically all nuclear chemists and of many others 
in related fields. 
T. SEaBorG 
Department of Chemistry and Radiation Laboratory 
University of California, Berkeley 


Chemistry and Biology of Proteins. Felix Hauro- 
witz. New York: Academic Press, 1950. 374 pp. 
$5.50. 


In this book, Haurowitz attempts to bring under 
one cover most of what is known today about the 
structure, properties, and mode of action of proteins. 
Because proteins play a role in practically every 
aspect of modern biochemistry, the author has had to 
discuss a wide variety of topics. As a result of this 
diversity, he has been forced in most eases to skim the 
surface of his subject matter, leaving the interested 
reader the alternative of reading a large number of 
original papers, which are included in the bibliogra- 
phy, or else remaining content with brief, one-sentence 
summaries of fundamental experiments. The book pur- 
ports to be a textbook of protein chemistry, but unless 
it is conceded that the aims of modern pedagogy are 
the instillation of large numbers of facts in the stu- 
dent rather than the elucidation of principles and 
development of a critical attitude, one would not find 
this very satisfactory as a textbook. On the other 
hand, the subject is treated more extensively than is 
customary in the modern review literature, and so 
perhaps the author’s own words could be used to de- 
seribe the work most fairly—namely, that this book 
represents a “uniform outline of the present state of 
the protein problem.” 

The book is well written and contains approximately 
1,500 references to the original literature. It is rela- 
tively free of typographical errors. The main topics 
discussed are (1) structure of proteins, (2) biological 
activity of proteins, and (3) biosynthesis of proteins. 
For the most part these subjects are treated objec- 
tively. Topic (1) tended to be too empirical in nature, 
many unnecessary facts being included (e.g., condi- 
tions of a particular fractionation scheme). Topic (2) 
was handled rather sketchily, but perhaps this was 
inevitable in view of its ambitious title. Topie (3) 
was of necessity highly speculative. At times it was 
difficult to separate Haurowitz’s speculations from the 
experimental conclusions presented in the papers he 
was discussing. The author, however, has succeeded 
in gathering and correlating in a systematic manner 
most of the old and recent experiments which shed 
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some light on the nature of the protein molecule. 
Because of this, the book performs a valuable function 
and can be heartily recommended to anyone interested 


in the protein problem. Pump P. Conen 


Department of Physiological .Chemistry 
University of Wisconsin 


Fluorine Chemistry, Vol. I. J. H. Simons, Ed. New 
York: Academic Press, 1950. 615 pp. $12.00. 


During the past 30 years, and especially since the 
beginning of World War II, great strides have been 
made in the knowledge of fluorine and fluorine-con- 
taining substances. The contributors to Fluorine 
Chemistry have given excellent up-to-date reviews of 
certain areas of this very comprehensive field. There 
are some duplication and lack of concentration of 
subject matter, especially on the theoretical aspects of 
fluorine chemistry, resulting from the multiple author- 
ship. The book is especially recommended for those 
interested in inorganic fluorides. 

In “Nonvolatile Inorganic Fluorides,” H. J. Emeleus 
presents a superb review and discussion of the oceur- 
rence, preparation, and properties of the fluorides of 
many metals. The chemistry of “Volatile Inorganic 
Fluorides,” by A. B. Burg, is likewise very well done. 
These first two chapters give the reader an excellent 
summary of the chemistry of the fluorides of the 
elements, except for the subject matter covered in 
special chapters. W. Lange has given a very complete 
review of the art in “The Chemistry of the Fluoro 
Acids of Fourth, Fifth, and Sixth Group Elements.” 
The preparation and physical properties of “The 
Halogen Fluorides,” by H. S. Booth and J. T. Pink- 
ston, Jr., are adequately covered. However, the dis- 
cussion of the chemical properties of these substances 
is brief. 

In “Boron Trifluoride” Booth and D. R. Martin 
have given a good review of their book on the same 
subject. For general information on the preparation 
and properties, including catalytic properties of boron 
trifluoride, the reader will find this chapter adequate. 
The editor has demonstrated a competent knowledge of 
“Hydrogen Fluoride” and “Hydrogen Fluoride 
Catalysis.” These chapters not only cite 211 references, 
but also give a very good discussion of the properties, 
especially catalytic, of hydrogen fluoride. The princi- 
ples and technical problems of the “Preparation of 
Fluorine” have been excellently discussed by G. H. 
Cady. The review of the literature and the discussion 
of industrial methods are brief. A concise summary of 
the “Physical Properties of Fluorine” is given by Cady 
and L. L. Burger. In an area where the experimental 
data are so incomplete and contradictory, G. Glockler 
has provided a worth-while discussion of “The Theo- 
retical Aspects of Fluorine Chemistry” through the use 
of empirical relationships. “The Action of Elementary 
Fluorine upon Organie Compounds,” by L. A. Bige- 
low, gives a commendable analys's of the art and 
limitations in the use of this very reactive reagent. 

The most salient feature of “Fluorocarbons and their 
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Production,” by the editor, “Fluorocarbons—their 
Properties and Wartime Development,” by T. J, 
Brice, and “Fluorocarbon Derivatives,” by W. H. 
Pearlson, is the unique and frequently inconsistent 
system of nomenclature. The reviewer is of the opinion 
that this system of nomenclature will not be adopted 
by the American Chemical Society. The sections on 
fluorocarbons are interesting and instructive. A good 
but very brief review of the preparation of “Aliphatic 
Chlorofluoro Compounds,” by J. D. Park, is supple. 
mented by a long table listing physical properties of a 
large number of such compounds. It would require a 
small volume by itself to completely cover this subject. 
“Fluorine Compounds in Glass Technology and 
Ceramics,” by W. A. Weyl, is interesting and well 
done and completes the material to be found in this 


new treatise. E. T. McBr 
Department of Chemistry 
Purdue University 


The Solubility of Nonelectrolytes. 3rd ed. Joel H. 
Hildebrand and Robert L. Seott. New York: Rei- 
hold, 1950. 488 pp. $10.00. 


In preparing this new edition the authors have 
drastically revised the 14-year-old second edition and 
have considerably more than doubled its size. 

Molecular and thermodynamic properties deterni- 
native or descriptive of solubility behavior are treated 
at length, and gaseous and solid, as well as liquid 
solutions, are included. Recent advances in our know 
edge of intermolecular forces and of the nature of 
the liquid state have been fully utilized, as have the 
results of the very active cultivation of the field of 
high polymers during the past decade. The latter field, 
covered in a 50-page chapter, has provided some ex- 
treme cases of nonideal solutions—which, however, the 
authors’ theoretical treatment is able to take in its 
stride. In these solutions the heat of mixing is very 
small, and the enormous deviations from ideality (eg. 
activity coefficients of 10-*!) are due to the highly 
anomalous entropy of mixing of the long-chain 
polymer molecules. 

A major aim of the book is the semiquantitative 
prediction of solubilities from the properties of the 
solvent and solute, Such prediction is now possible in 
a useful number of cases. The authors, however, are 
under no illusions about the work still to be done 
before the numerous exceptions are brought into line. 
They admit, furthermore, that “if one must know 4 
solubility to one percent, he should measure it.” 

Physical chemists will be most interested in the 
theoretical viewpoints developed, whereas the possi- 
bility of applying these to make approximate predit- 
tions of solubility will appeal to organic chemists and 
chemical engineers. For metallurgists there is a chap- 
ter on liquid and solid solutions of metals. Biologists 
whose work is concerned with matter at the molecular 
level may find suggestive the authors’ approaches to 
the behavior of molecules in mixtures. 

A review on solutions of nonelectrolytes written by 
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the authors for the first volume (1950) of the Annual 
Review of Physical Chemistry is reprinted in an 
appendix. 

The book contains a considerable number of mis- 
prints and minor errors, but the reviewer noticed none 
that seriously interferes with understanding. The mar- 
gins are too narrow for the notations which many 
users will want to make, and the printing is rather 
wattractive. 

J. D. Porter 
Department of Chemistry 
Union College 
Schenectady, New York 


Carotenoids. Paul Karrer and Ernst Jucker; trans. 
and revised by Ernest A. Braude. New York: 
Elsevier, 1950. 384 pp. $8.50. 

English-speaking workers will particularly weleome 
this translation of the 1948 work published in German 
by the same authors. Moreover, some corrections were 
made and newer work included in the translation. 

The first 100 pages deal with carotenoids in general, 
with chapters on formation and occurrenée of carot- 
moids in nature, methods of isolation and study, 
chemical constitution, isomerism, color, and synthesis. 
The remainder of the book deals with specific pig- 
ments. Each major pigment of known constitution is 
diseussed systematically under the headings history, 
occurrence, isolation, chemical constitution, formation, 
properties and physical constants, derivatives, and 
isomers. The hydrocarbon carotenes are discussed first, 
followed by xanthophylls, carbonyl compounds, and 
carboxylic acids. Finally, a large group of partially 
characterized carotenoids is described in the same 
manner so far as present information permits. The 
number of carotenoids discussed is over 70. Thus the 
subject matter is developed in a very orderly manner. 
It is unfortunate that recent developments regarding 
wta-carotene and phytofluene are not mentioned. 

In the appendix are several reproductions of con- 
siderable interest to experimentalists in this field: (1) 
wlored plates showing erystals of 12 different earot- 
moids and giving the solvent from which they were 
trystallized, and (2) a section consisting of 28 figures, 
produced from numerous research papers, showing 
ibsorption spectra of many carotenoids. Most of 
these spectra extend well into the ultraviolet region. 
Comparison would be facilitated if more uniform 
mits of absorption had been employed throughout 
this series. 

An extensive index of vegetable and animal sources 
precedes the subject index. No author index is given. 
References are presented copiously throughout the 
bok at the-ends of chapters and in many tables. The 
paper and binding are of good quality, and the print- 
ing and structural formulae are very clear and easily 


Several tables of outstanding value for the student 
nay be mentioned specifically. The structural formulae 
lor all carotenoids of known structures are presented 
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together. Chemical relationships are indicated. Ab- 
sorption maxima for carbon bisulfide solutions are 
given for many pigments. Numerous tables and 440 
associated references deal with the distribution of 
carotenoids in nature. 

The subject of cis-trans isomerism is outlined in a 
brief chapter, and numerous references are given. 
This subject is understandably too large for full 
treatment in this volume. Such isomers are discussed 
briefly under some of the specific pigments. 

Two phases of carotenoid work of the past decade 
have been neglected in this volume. The increasing 
significance of genetic relationships relative to pos- 
sible improvement in the nutritional value of certain 
food plants through increase of provitamin-A content 
could well have been discussed briefly. These con- 
siderations are also important for studies of carot- 
enoid synthesis and its various steps. It is disappoint- 
ing to find that spectrophotometrie work, especially 
with regard to absorption coefficients in relation to 
analytical applications and methods, is not more fully 
represented in a volume of this coverage. The absorp- 
tion curves of the collected spectra are in some cases 
as old as 18 years, having heen determined long before 
the full significance of cis-trans isomerism was ap- 
preciated. The reader should consult more recent 
sources for accurate data of this nature. In Fig. 31 
the legend is confused. 

This book is highly recommended as a very com- 
prehensive reference on the subject of carotenoids. 
The organization of its subject matter is excellent. 

F. P. 
Division of Agronomy 
University of California, Davis 


Organic Syntheses, Vol. 30. Arthur C. Cope, Ed. 
New York: Wiley; London: Chapman & Hall, 1950. 
115 pp. $2.50. 


The present volume is a valuable addition to the 
series of Organic Syntheses. In it specific directions 
are given for preparing the following 41 compounds: 


9-Acetylanthracene, 3-aminopyridine, p-aminotetra- 
phenylmethane, DL-aspartic acid, benzoyleholine iodide 
and chloride, n-butylacetylene, B-carbethoxy-y, -diphen- 
ylvinylacetic acid, chloroacetonitrile, trans-2-chlorocyclo- 
pentanol, 4,4’-dichlorodibutyl ether, diethyl cis-A‘-tetra- 
hydrophthalate, diethyl cis-hexahydrophthalate, 1,4-di- 
iodobutane, ethanedithiol, ethylenimine, 5-ethy]-2-methyl- 
pyridine, ethyl phenyleyanoacetate, fumaronitrile, glutaric 
acid, hexahydro-1,3-5-tripropionyl-s-triazine, 2-iodothio- 
phene, 2-mercaptobenzimidazole, methanesulfonyl chlo- 
ride, N-methyl-2,3-dimethoxybenzylamine, 1-methyl-3- 
ethyloxindole, methyl §-thiodipropionate, 1-naphthalde- 
hyde, 0-nitroacetophenone, phenylacetylene, trans-1- 
phenyl-1,3-butadiene, g-phenyl-a-carbethoxyglutaronitrile, 
a-phenylglutarie anhydride, phenylsuccinic acid, 2,3- 
pyrazinedicarboxylie acid, 1,2,3,4-tetrahydrocarbazole, 
cis-A‘-tetrahydrophthalic anhydride, tetraphenylarsonium 
chloride hydrochloride, 0-tolualdehyde, vanillic acid, and 
vinyl laurate. 


In cases where the name of the preparation differs 
from the Chemical Abstracts indexing name for that 
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compound, the latter designation is given as a subtitle, 
and the substance is indexed under both names. Inas- 
much as this volume begins a new unit of ten volumes, 
its index includes only compounds described within 
the volume. 

As is the custom in this series, each preparation 
described has been rechecked in the laboratory of a 
member of the editorial board; the reader can thus be 
assured that the product can be obtained in the yield 
promised without unexpected difficulties. There is a 
more detailed description of the synthetic procedure 
than is usually found in the experimental portion of 
journal papers. The notes following each preparation 
give the reasons for certain of the experimental pre- 
cautions, information which is often of considerable 
value to the student. 

In the opinion of the reviewer, the collection of re- 
producible preparative methods represented by this 
and previous volumes of Organic Syntheses is a com- 
mendable project and one of extreme usefulness to 
organic chemists. 

Etwoop V. JENSEN 
Department of Surgery 
The University of Chicago 


The Biochemistry of B Vitamins. Roger J. Williams, 
et al. New York: Reinhold, 1950. 741 pp. $10.00. 


Each of the four contributing authors to this book 
has written a section that contains a large amount of 
information pertaining to the B-complex vitamins. 
The first section, entitled “Characterization, Distribu- 
tion, Assay and Biogenesis of B Vitamins,” contains 
an interesting discussion of the definition of these sub- 
stances. There are some statements in chapter ITA 
which may need further scrutiny; examples are the 
finding that ascorbic acid “disappears from the liver 
after the tenth day” in chick embryos (p. 21), and 
the footnotes to Tables 1 and 2 stating that “the 
material given represents the only data on the sub- 
ject that are available” with respect to the B-vita- 
min content of whole organisms and human tissues. 
Tt is coneluded that wheat and brewers yeast are 
the poorest sources of biotin, which is not in agree- 
ment with data published elsewhere (J. Nutrition, 23, 
11 [1942]). On page 89, a paragraph on the biogenesis 
of vitamin B,, has apparently been omitted. 

A great deal of the published data relating B vita- 
mins to the action of specific enzymes and biochemical 
reactions is brought together in a useful way in the 
second section, dealing with the catalytic functions of 
the B vitamins. There is considerable speculation in- 
volving processes in which B vitamins may be con- 
cerned by inference—for example (p. 230), “Biotin 

. could function in some fashion in the process 
responsible for the formation of the unsaturated link- 
ages in the sterol molecules in a manner comparable 
to its possible function in the formation of the 
ethylenic linkages in oleic acid.” 

“The Role of the B Vitamins in Animal and Plant 
Organisms” is perhaps even more speculative, although 


the wide scope of the subject matter is excellent. Some 
of the data illustrated in Figs. 10-14 do not have any 
experimental basis. Criticism rather than repetition 
of certain published statements would have been wel- 
comed. Examples of such statements are the m- 
founded suggestion that a pteridyl aldehyde photo. 
fission product could cause undesirable neurological 
effects in pernicious anemia (p. 296; incidentally, 
references 174a-174f are missing from the bibliogra- 
phy), as well as the material on “pyracins” (p. 421), 
and on p-aminobenzoie acid “requirement” (p. 327) 
and “deficiency” (p. 429). 

The fourth and most intricate section, bearing the 
sweeping title “The Comparative Biological Activities 
of the B Vitamins and Related Compounds,” deals 
largely with antagonist-metabolite relationships. The 
first two chapters are devoted to an exposition of the 
author’s proposals regarding “inhibition analysis.” 
This is an approach to the study and assay of w- 
known growth factors by measuring their effect ona 
specifie ecompetitive-analogue-metabolite inhibition of 
a biological system. The introduction of the tem 
“erythrotin” is probably unnecessary—indeed the 
author himself alternates between it and “vitamin B,,” 
(p. 475). The third chapter is devoted to an exhaustive 
summary of the work on p-aminobenzoic acid and its 
antimetabolites, with 432 references, and the next four 
chapters, dealing with biotin, folie acid, nicotinie acid, 
and pantothenic acid are no less comprehensive. The 
eoneluding four chapters deal with vitamin B, ribo- 
flavin, thiamine, choline, inositol and their inhibitors. 

Typographical errors were noted on pages 89, 123, 
182. 193, 206, and 227. 

The volume is a comprehensive addition to the refer- 
ence literature on the B vitamins and will be welcomed 
by workers in the field. 

T. H. Joxes 
Lederle Laboratories Division 
American Cyanamid Company 


Bacterial Polysaccharides: Their Chemical and Im- 
munolovical Ashects. Martin Burger. Springfield, 
Tll.: Thomas, 1950. 272 pp. $6.00. 


One would assume the intent of this monograph to 
be the presentation of a critical and up-to-date inte- 
gration of the knowledge of bacterial polysaccharides 
of value to the chemist and immunologist. On reading 
it. it is diffienlt to decide to what audience it is 
addressed. 

After a very brief introductory chapter, whieh 
merely outlines that bacteria elaborate polysaccharides, 
the author summarizes in a series of chapters the lit 
erature covering the well-studied carbohydrate frae- 
tions of several groups of bacteria. Specifically, the 
various coeeal organisms, the anthrax bacillus, myco- 
bacteria, vibrio, brucella, hemophilus, and the gamut 
of the enteric organisms are covered. A chapter de 
voted to enzyme studies is interposed following consid- 
eration of the pneumococci. Here is presented a brief 
consideration of enzymes acting on bacterial carbo- 
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hydrates, a few antibiotics of the gramicidin type, and 
a gesture toward hyaluronidase and similar “muco- 
lytie” preparations. In the chapter devoted to the 
typhoid bacillus, pyrogen (sic) is discussed. An 
appendix is concerned with technical details for the 
preparation of selected polysaccharides. 

Unfortunately, the book does not represent an up- 
to-date approach to the subject and is devoted mainly 
to a summarization of well-known factual material, 
with unfortunate emphasis on many outdated ideas. 
There is little critical evaluation, and conflicting infor- 
mation is dismissed with such comment as “more work 
is needed.” 

As a compilation of brief, descriptive summaries of 
investigations on bacterial polysaccharides, to a limited 
audience, the book has merit; as a critical discussion 
of the field, it leaves much to be desired. 

§. Preston 
Department of Bacteriology 
University of Michigan 


The Enzymes: Chemistry and Mechanism of Action, 
Vol. I, Part 1. James B. Sumner and Karl Myrbick, 
Eds. New York: Academic Press, 1950. 724 pp. 
$13.50. 


Two volumes, each consisting of two parts, are 
planned for this new encyclopedic work on enzymes. 
In the foreword to this volume, the editors state that 
it is their aim “to present systematically the accumu- 
lated knowledge in the various phases of enzymology 
as a comprehensive survey which will be the most 
efficient service both to those already working in the 
field and to those preparing to enter it.” To accomplish 
this task they have enlisted the aid of 75 scientists in 
the United States, Europe, and Australia. A total of 
77 chapters is planned, each written by one or more 
individuals and with no one individual an author of 
more than two chapters. That such a plan leads to a 
treatise less homogeneous than a book written by one 
individual is admitted by the editors in their foreword. 

Volume 1, Part 1 consists of 19 chapters. The first 
eight discuss general aspects of enzymes and include 
treatments of the physical chemistry, chemical kinetics, 
specificity and inhibition of enzymes. A discussion of 
the relation of enzymes to genes, viruses, hormones, 
Vitamins, and immunology; the localization of enzymes 
within the cell; and the adaptive formation of enzymes 
complete this group of chapters. The remaining 11 
chapters deal with enzymes largely concerned in the 
catalysis of hydrolytic processes involving acetylcho- 
line, phosphoric and sulfuric acid esters, sucrose, 
glueosides, galactosides, mannosides, thioglycosides, 
glucuronides, starch, and glycogen. The phosphoroly- 
sis of carbohydrates is to be treated in Part 2 of 
Volume 1. 

As one might expect, some chapters are well done 
and others can be rated only fair. The chief difficulty 
seems to be in the failure of the authors of certain 
chapters to treat their subject critically. In these cases, 
#s unfortunately with so many review articles today, 
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an exhaustive recitation of all the findings in the lit- 
erature seems to be the main goal of the author. On the 
whole, however, the editors have gathered together a 
commendable team of writers. The task they have 
undertaken is a difficult and worth-while one, and 
there seems little doubt that when the two volumes are 
completed they will constitute a major source of in- 
formation for those interested in enzymes. 

Eric G. Batu 
Department of Biological Chemistry 
Harvard University Medical School 


Organophosphorus Compounds. Gennady M. Ko- 
solapoff. New York: Wiley; London: Chapman & 
Hall, 1950. 376 pp. $7.50. 


The author has undertaken a difficult task in at- 
tempting a comprehensive treatment of this broad 
field of organic chemistry. Chemists will be grateful, 
as this reviewer is, for this addition to the literature. 
The task is made difficult by the extensive literature 
in the field and the lack of a generally accepted sys- 
tem of nomenclature. For these and other reasons, the 
chemist working in the field will weleome this volume. 
To such workers this book is recommended, with cer- 
tain qualifications, as a valuable addition to previously 
available treatments: namely, Goddard (Vol. XI, Part 
III, of Friend’s Treatise); Courtot in Grignard’s 
Treatise; and the volumes of Beilstein, where much 
of the material is conveniently collected. The general 
reader will be more exacting than the specialist, par- 
ticularly in terms of the suecess with which the author 
is able to organize the information and to coordinate 
it. Such readers will find that this yolume falls short 
of achieving this objective. 

Dr. Kosolapoff has divided the field into eleven sec- 
tions, each of which is assigned a chapter. Methods of 
synthesis of each type are simply listed—running to 
25 in one chapter, 33 in another—with no summary 
listing and in no apparent order. It is necessary to 
hunt through 26 pages of Chapter 9 and 22 pages of 
Chapter 7 to find the discussion of a given synthesis. 
Tables deseribing specific compounds are given at the 
ends of the chapters, again according to arbitrary sub- 
divisions, so that it becomes quite annoying to find the 
listing of a specifie compound. The inadequate index 
and omission of a detailed table of contents accentuate 
the problem. This lack of adequate organization of the 
material detracts significantly from the quality of the 
volume. 

The nomenclature adopted by the author is different 
from other systems, and suffers from lack of a com- 
prehensive comparison. Reference could well have been 
made to the activities of the committee of the Amer- 
iean Chemical Society which is working on this prob- 
lem. The existing International Union rules and the 
Beilstein usage shou!d have been quoted. 

The reader may find the author’s style annoying in 
its verbosity and misusages. The phrases “formation 
of a spectrum of derivatives” and “poorly stable” are 
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used over and over. The use of “monolithic” for basic; 
“primitive” for simple; “venerable” for long-known ; 
and “fountainheads” for beginnings are examples of 
misusages. The statement in the introduction that al- 
chemical reactions “might be called heterogeneous in 
the fullest sense” is meaningless. The statement on 
page 190 that “The availability of the necessary tri- 
oxide is essentially negligible,” for which one can sub- 
stitute “The trioxide is not readily available,” is illus- 
trative of many verbose constructions. 

Reference is made to recent important developments 
in this field, with the notable exception of the use of 
radioactive phosphorus. New insecticides, poisonous 
fluorides, and techniques in synthesis of naturally oc- 
curring phosphate esters are included but are some- 
times difficult to find. In general the subject matter 
is thoroughly covered. 

Ricnarp H. Witey 
Department of Chemistry 
University of Louisville 


The Science of Petroleum: Crude Oils, Chemical 
and Physical Properties, Vol. V, Part I. Benjamin 
T. Brooks and A. E. Dunstan, Eds. New York: Ox- 
ford Univ. Press, 1950. 200 pp. $11.00. 

The first four volumes in “The Science of Petro- 
leum” series were published in 1937. Volume V, part 
I, deals both with new subjects and with several that 
supplement subjects previously covered. Under such 
conditions some repetition of material is obviously 
unavoidable, and Volume V is a substantial contribu- 
tion to the series. Two further parts are planned to 
revise the coverage of the chemistry, physics, and 
chemical engineering of petroleum. 

For Section I entitled “Crude Oils,” the chapter by 
H. M. Smith provides excellent coverage of produc- 
tion and reserve data for all major oil fields in the 
U. 8. for 1935-45. The principal characteristics of the 
crudes are discussed by the states in which they are 
found, and analytical data are given for crude oils 
representative of 76% of the total production in 1945. 
By comparison the chapters on Venezuelan, Saudi 
Arabian, and Bahrein Island crude oils present very 
meager data, indeed, possibly because of the sparsity 
of available information. The chapter on Middle East- 
ern oils is somewhat better. A brief chapter is included 
on the evaluation of crude oils and oil stocks that is 
essentially an introduction to the subject. Although 
seemingly out of place in a treatise on the science of 
petroleum, the chapter on economic developments in 
the petroleum industry is interesting and well written. 

The first chapter in Section II, “Chemical and 
Physicul Properties of Petroleum Hydrocarbons,” by 
A. N. Sachanen, covers the methods of separation and 
determination of the hydrocarbons in petroleum, lists 
the percentage composition of various fractions from 
several typical stocks, and describes methods of clas- 
sifying crude oils. Although there is some overlapping 
with a later chapter by Rossini, and much material 
published since 1938 is overlooked, the coverage is 
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extensive and informative. The succeeding three chap. 
ters on the chemistry of paraffin naphthene and aro. 
matic hydrdcarbons are brief but well-written reviews 
of developments since 1937. The extensive treatment 
of the chemistry of olefin and diolefin hydrocarbons is 
a reflection of the great expansion of knowledge in 
this area since the previous article in 1938. The excel. 
lent chapter by F. C. Whitmore on the mechanism of 
organic reactions is a welcome addition to the treatise, 
although a more complete coverage of the mechanisms 
of hydrocarbon reactions would seem desirable. For 
example, the mechanism of hydrocarbon oxidation is 
untouched. The article on “Fractionation, Analysis, 
and Isolation of Hydrocarbons in Petroleum” is a 
review of the intensive work of the American Petro- 
leum Institute Project 6, principally covering a erude 
oil from the Ponea City, Oklahoma, field. A chapter 
on the chemical thermodynamic properties of hydro- 
carbons summarizes the collection of thermodynamic 
data made by the American Petroleum Institute Pro- 
ject 44. The final article covers high-pressure vapor- 
liquid equilibria in cycling operations and should 
interest production engineers. 

This volume is a valuable addition to “The Science 
of Petroleum” series as well as an essential reference 
work for libraries. The treatment is very uneven; hov- 
ever, this is almost inevitable in a treatise of such 
scope. A huge gap remains in the coverage of the s¢i- 
ence of petroleum, since much recent work on the 
physical properties of hydrocarbons is untouched. 
Perhaps later volumes will rectify this situation. 

Rosert W. ScHIEssier 
School of Chemistry and Physics 
Pennsylvania State College 


The Biological Sciences 


The Life of Vertebrates. J. Z. Young. New York: 
Oxford Univ. Press, 1950. 767 pp. $8.50. 


The aim of this large book is thus defined by its 
author: “The present book has gradually grown into 
an attempt to define what is meant by the life of 
vertebrates and by the evolution of that life. Put ina 
more old-fashioned way, this represents an attempt 
to give a combined account of the embryology, anat- 
omy, physiology, biochemistry, palaeontology, and 
ecology of all vertebrates.” 

It cannot be expected, and the author has not 
claimed, that a single book can really give a full ae 
count of such varied aspects of vertebrate life, or 
even a smoothly balanced summary of all of them. 
The degree of success is, nevertheless, brilliant. The 
book is a first-rate account of the functional anatomy 
and evolution of the vertebrates. 

“A glance through the book will show that I have 
not been successful in producing anything very 
novel,” the author modestly adds. The organization 
of the text, to be sure, is not a radical departure from 
such time-honored works as Parker and Haswell. 
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There is the familiar sequence of types: Amphiocus, 
lamprey, dogfish, trout, frog, lizard, and pigeon, with 
a discussion of anatomy in fixed order centered on 
each. The anatomical treatment is, however, unique in 
the degree in which it is not merely typological, but 
also broadly comparative, and not primarily topo- 
graphical but functional. With the exception of the 
chapter on the lampreys, which ends with inadequate 
reference to their fossil relatives, each of these ana- 
tomical chapters is followed by a separate chapter on 
the systematics and history of the corresponding 
major division of chordates. Other chapters treat the 
adaptive radiation of bony fishes, economie and popu- 
lation studies.of fishes, and the behavior of birds. 

The functional and evolutionary point of view is 
shown by such things as good summaries of Lack on 
“Darwin’s finches,” of Sanders on learning in gold- 
fishes, of Pumphrey on vision in birds, and of Young 
on pupillary reactions in fishes—to mention at random 
just a few examples. Locomotion is particularly 
stressed throughout and is illumined by concrete de- 
tails drawn—from among many other sources—from 
Gray and Harris on fish locomotion and Aymar on 
bird flight. 

Treatment of mammals is abruptly different from 
that of other vertebrates. Their systematics and his- 
tory are given in much greater detail (13 chapters, 
comprising nearly a third of the descriptive text), 
but there is no general, comparative, and functional 
account of their anatomy. The systematic discussion 
is excellent and is enlivened by the author’s emphasis 
on the integral and active nature of the organisms. 
A second volume on the structure, function, and de- 
velopment of mammals is promised and will be 
eagerly awaited. The question may be raised, however, 
whether handling of mammals in the present book 
along more nearly the same lines as the other classes 
would not have improved its usability as a teaching 
aid, at least. 

The evolutionary significance of the history of 
vertebrates is kept constantly before the reader, and 
areal sense of the majesty and sweep of that history 
is conveyed. Diseussion of underlying principles is 
strongly conservative. Strict adherence to “statements 
that can be rigidly demonstrated by the evidence” 
produces “not ...a very impressive list of dis- 
coveries.” Some statements as to evolutionary proc- 
esses raise doubts. A “tendency ... for survival 
-+. leads [sharks] to adopt whatever habits are 
possible.” Other animals “seek out a variety of new 
habits,” and a type of limb “tends to be developed 
again when needed.” At some points there is an im- 
plication that natural selection has some bearing, but 
the student is-not told what natural selection is or how 
it works. Neo-Lamarekjsm is explicitly repudiated, 
but the reading list includes Lamarck and not Darwin, 
and it cites more works by the neo-Lamarckian Wood 
Jones than by any other author. 

“The history of text-books is often dismissed by 
the contemptuous assertion that they all copy each 
ither—and especially each other’s mistakes. Inspee- 
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tion of this book will quickly confirm that this is 
true”’—thus the modest author begins his preface. 
He has, indeed, copied a few mistakes. It is, for in- 
stance, depressing to encounter again an old, often- 
copied but obviously incorrect diagram of mammalian 
molar oeclusion. Yet such lapses are few, and one of 
the outstanding virtues of the book is precisely its 
freshness. The author has thought things out for him- 
self and has also searched out recent work in the 
whole, tremendous field. 

The illustrations are numerous and with few excep- 
tions are clear, accurate, and attractive. The index is 
eminently usable. Misprints are few and not serious. 

All in all, Young’s The Life of Vertebrates is a 
major achievement for which all students of life and 
of vertebrates will be grateful. 

Grorce GayLorp Simpson 
Department of Geology and Paleontology 
The American Museum of Natural History 


Researches on Fungi: The Sexual Process in the 
Uredinales, Vol. VII. A. H. Reginald Buller. To- 
ronto, Canada: Univ. Toronto Press; London, 
Eng.: Geoffrey Cumberlege, Oxford Univ. Press, 
1950. 458 pp. $13.50. 


To all who are concerned with the behavior of the 
fungi, the appearance of Volume VII in Dr. Buller’s 
Researches on Fungi will be an event of special inter- 
est. It has been published under the auspices of the 
Royal Society of Canada and was edited by G. R. 
Bisby, who states that the manuscript was practically 
unaltered. This last, and posthumous, volume closes 
a lifetime work of ingenious experimentation, and 
original and lively presentation of the activities of 
various fungi. It centers about the function of the 
pycnidia in the rusts, but, in his usual far-ranging 
manner, Dr. Buller has included a vast amount of 
detailed information concerning the morphology, 
cytology, behavior, life cycles, and history of the rusts 
concerned in his experiments. At times this great 
weight of detail and the resulting frequent repetition 
make slow and burdensome reading, but this is 
partially offset by Dr. Buller’s easy-flowing and 
readable style. 

Sexuality in the rusts is interpreted in an unbiased 
manner without being influenced by previous theory, 
although this is fully set forth. Dr. Buller considers 
the function of the pyenidium and the pyenidiospores 
to be the same in the rusts as that of the oidia in the 
Hymenomyecetes, or the “spermatia” or “microconidia” 
in many of the Ascomycetes (therefore, the use of the 
term pyenidium, rather than pyenium). He does not 
consider them as male organs or, male gametes, for 
there are no differentiated female cells. He looks upon 
the pyenidiospores, rather, as carriers of a nucleus, in 
a heterothallic rust, from one ¢ompatible strain to an- 
other. He emphasizes the similarity between the dis- 
tribution of pyenidiospores of the rusts, by insects, 
and the pollination of flowers in the higher plants. 
He considers the presence of pycnidia in a rust as 
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evidence of heterothallism and their absence as evi- 
dence of homothallism. F 

He describes the structure and function of the 
pyenidia of a number of rusts in full detail, and pre- 
sents experimental evidence that the pyenidiospores 
do not fuse with the “receptive hyphae,” emerging 
through the host stomata, but only with the “flexuous 
hyphae” of the pyenidium. 

The text is accompanied by 124 excellent figures, 
both original and copied from the previous literature, 
and by a full subject index. The large print facilitates 
easy reading of the text. 

Lewis E. WEHMEYER 
Department of Botany 
University of Michigan 


Genes, Plants and People: Essays on Genetics. C. D. 
Darlington and K. Mather. Philadelphia: Blakiston, 
1950. 187 pp. $4.00. 


These genetic essays are not new, and their principal 
themes are familiar to any who have seanned the pages 
of Nature, or who have read Darlington’s Recent Ad- 
vances in Cytology, The Evolution of Genetic Systems, 
or Darlington and Mather’s The Elements of Genetics. 
In fact, 11 of the 16 are to be found in Nature, the 
remainder in publications of general accessibility. 
According to the authors, their essays will serve to 
introduce the concepts of genetics to the general stu- 
dent, will show especially the interaction of the 
methods of experimental breeding and microscopy, 
and have as their purpose the reduction’ of the 
foundations of biology to a single system. 

These essays were, for the most part, stimulating 
when they first appeared, but on the whole they have 
fared badly with time, and assuredly cannot serve 
as a suitable introduction to genetics for the general 
student (v.i.). There is not, furthermore, the slightest 
indication that they have or are likely to reduce the 
foundations of biology to a single system. The essays 
by Mather are mostly sober and thoughtful discussions 
of limited problems upon which many of us could 
agree, although his argument implying that a better 
understanding of multifactorial inheritance might have 
forestalled Lysenko’s attack on genetics seems far- 
fetched. Darlington’s essays are mostly of a different 
sort. Their charm lies not in lucid generalization of 
nature from exacting valuation of experiment, fact, 
or the discoveries of others (for they generally do not 

1This reduction is presumably brought about by Darling- 
ton’s essays on polyploidy (Nature, 124, 62, 98) ; on meiosis 
and crossing-over (Nature, 127, 709; ibid., 140, 759); on 
chromosome chemistry (Nature, 149, 66); on race (Nature, 
152, 315), and on viruses, so-called cytoplasmic genes, cancer, 
and disease (Nature, 154, 164; Discovery, 6, 331; Advance- 
ment of Sci., 10, 124). Mather contributes brief accounts of 
outbreeding and sexuality (Nature, 145, 484; ibid., 149, 54), 
multifactorial inheritance (Nature, 149, 427 ; ibid. 151, 68) ; 
restrictions on inbreeding by incompatibility systems in 
angiosperms and fungi (Nature 153, 392), eugenics and 
multifactorial inheritance (R. Coll. Sci. J., 14, 58), genes 
(R. Coll. Sci. J., 16, 63) and of the significance of nuclear 
change in differentiation (Nature, 161, 872). An appendix by 


Darlington discusses the political destruction of genetics in 
the Soviet republic. 
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match wide experience), but rather will be rememberej 
for their brilliance, the verve of their often seemingly 
slanted and eclectic argument, and their marked e. 
pacity to create an illusion of plausibility. Indeed ye 
feel, on reading them, as though genes, chromosomes, 
cytoplasmic agents, metabolic pathways—inheritane 
in particular and in general—might well have proved 
just this simple and rational. Sadly, this is not 9, 

Belling (Univ. Calif. (Berkeley) Pubs. Botany, 1, 
75), Stebbins (Chronica Botan., 6, 429), Huskins (J. 
Heredity, 36, 44 et seqg.), Fabergé and Singleton (J. 
Heredity, 41, 67), and, most recently, Gorer (Ann, 
Eugen., 15, 277) have dealt incisively with the defects 
of Darlington’s systems and devices of* explanation, 
and the half-truths many of these essays would buili 
into the foundations of biology. It is true that the 
articles just cited review other works by Darlington 
and Darlington and Mather. But the substance of 
these other works is distilled in many of the essays 
now under review, and the fact remains that their 
authors have stood impervious to the criticisms of 
others, unyielding to the evidence of overwhelming 
contrary fact. There are no notes now appended to 
these essays covering disputed points; there are no 
detected changes in point of view or conclusion. Since 
each author has apparently consented to an unalter- 
able perpetuity of views at variance with fact, we 
ean only conclude that in many respects they have 
contrived a personal genetics that excludes noncon- 
forming views, and quite apparently stifles their ap- 
preciation of a much larger outside world of facts 
and ideas. 


KENNETH W. Coops 


Department of Biology 
Princeton University 


Comparative Animal Physiology. C. Ladd Prosser, 
Ed. Philadelphia: Saunders, 1950. 888 pp. $12.50. 


This volume was prepared to fill two long-standing 
needs for a textbook for students, and a source book 
for investigators. It has been eagerly awaited, sine 
no satisfactory book in the field has been available 
in English. The text was written by five young 
physiologists who have been active in research during 
recent years. They have accomplished a hereulean 
task in reducing the enormous literature of the field 
to a single volume. C. L. Prosser wrote 13 of the 23 
chapters, besides serving as editor, and assisted V. J. 
Wulff in one. F. A. Brown, Jr., wrote five chapters; 
T. L. Jahn and V. J. Wulff collaborated on three 
chapters; and D. W. Bishop wrote one chapter. 

Some readers will wonder why certain topics have 
been included and others excluded. This reviewer re- 
grets the omission of a chapter on animal behavior. 
He believes that the topic deserves more than the 
casual mention it receives in the four chapters o 
reception. He also questions the omission of an ade: 
quate review of general chemical reception in view of 
the thorough treatment of taste and smell. And why 
was the basic topic of oxidation-reduction omitted, 
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although a whole chapter is devoted to gaseous oxygen 
usage? And, finally, why were comparative reproduc- 
tive mechanisms excluded? Someone will also ask: 
(1) why the title for Chapter 9—“Respiratory Fune- 
tions of Body Fluids”—was selected instead of “Blood 
Pigments,” the subject of the chapter; and (2) why 
Chapter 2 was entitled “Water” only, without in- 
cluding reference to solutions or osmotic relations. 

Following each chapter is an alphabetical list of 
authors referred to in the text by numbers. This is an 
excellent feature of the book. A total of 3,527 refer- 
ences is listed, which would appear to be adequate. 
Too often, however, the references are to review arti- 
eles or to other second- or third-hand summaries in- 
stead of to the original papers. This is a dangerous 
practice since not all reviews are complete or other- 
wise adequate. The editor’s hope, expressed in the 
preface, that interested readers will trace back the 
earlier literature will be only occasionally realized. 

It is rather unfortunate that the publisher used 
three different stocks of paper in the book, much of it 
so thin that the diagrams show through. He also was 
not always careful to back up the pages correctly, and 
in Chapter 21 allowed unequal margins at the tops 
of some 20 pages. Proofreading did not eatch the un- 
finished reference at the end of Chapter 22. For a 
souree book the index could have been considerably 
expanded to promote quick and ready reference. 

In spite of these minor mechanical defects, the book 
is easy to read and is well illustrated by 312 figures 
and 78 tables. And in spite of the criticism mentioned 
above, it is by far the best text of its kind in the 
English language. No other can even approach it in 
its coverage and presentation. It will surely find wide 
wage among biologists. It will also unquestionably 
stimulate research in animal physiology because of 
the repeated emphasis put upon the large amount of 
work remaining to be done. 


Wim H. Coie 
Department of Physiology and Biochemistry 
Rutgers University 


The Fresh-W ater Algae of the United States. 2nd 
ed. Gilbert M. Smith. New York: McGraw-Hill, 
1950. 719 pp. $10.00. 


In view of the current interest in these organisms, 
the appearance of this second edition is timely. The 
text has been considerably altered, with the addition 
of over 100 genera and their illustration. Newly in- 
duded are the groups Charophyceae, Cryptophyceae, 
and the Chloromonadales. The first is treated as a 
seeond class among the Chlorophyta, and the latter 
are treated as groups of uncertain systematic position. 
Professor Smith says of the flagellates, where perhaps 
the most new material has been added: “. . . with 
the possible exception of the chloromonads, all the 
various groups (orders) of flagellates which proto- 
wologists place in the subclass Phytomastigina of the 
dass Mastigophora are phylogenetically connected to 
organisms of truly algal nature.” The algae are as- 
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signed to six divisions, and of these he says: “. . . the 
six divisions . . . represent six kingdoms, all plant- 
like in nature... . The kingdom of the grass-green 
plants consists of a number of divisions of which the 
grass-green algae (Chlorophyta) are the most primi- 
tive and lead successively to the Bryophyta, Pteri- 
dophyta, and Spermatophyta.” Many phycologists, 
and the reviewer, believe these interpretations of the 
relationships of algae to higher forms to be auspicious 
expressions of current modern opinion. 

Considerable alteration has been made in the order 
in which the organisms appear through the book. In 
general this approaches that used in the author’s 
Cryptogamic Botany, Vol. I, beginning with the green 
algae. The very useful ordinal names in the page 
headings have been excluded, as have the brief char- 
acterizations of families and orders that follow the 
general sections in the older edition. Some changes in 
terminology are made—e.g., “sporanges” of the earlier 
edition becomes “sporangia.” Some useful literature 
citations have been dropped from the introduction. 
The splendid results of H. H. Strain’s studies of 
algal pigments have been included. Several probably 
false genera have been omitted in the present edition 
—e.g., Tetrapedia Reinsch and Phytomorula Kofoid. 

The accumulation of observations made since 1933, 
the date of the first edition, has necessitated alteration 
in the classification of some genera. One refreshing 
change is the removal of Vaucheria to the Xantho- 
phyceae (Heterokontae), where it appears among the 
Heterosiphonales. Many of these changes were made 
to include the recent extensive observations of G. W. 
Prescott, L. A. Whitford, J. B. Lackey, and, partieu- 
larly, those of R. H. Thompson. In following the 
practice of recognizing the Cyanophyta as three 
orders, one, the Oscillatoriales, is divided into two 
suborders, Oscillatorineae and Nostochineae. The 
nomenclaturally preferable Polycystis is used in place 
of Microcystis. Accepting Sphaerella nivalis (Bauer) 
Sommerf. (a Chlamydomonas in the author’s opinion) 
as the lectotype for the generic name Sphaerella 
necessitated the use of the name Haematococcus for 
the Volvocalean unicells, the protoplasts of which are 
suspended by strands of cytoplasm from the walls. 
Similarly, following the type method, the name 
Haematococcaceae is used for the family in which 
they are placed. 

An expansion of the diatoms might have been ex- 
pected in view of their currently recognized impor- 
tance. This section is, however, slightly shortened; 
mainly through pooling discussions and referring to 
taxonomic works for listings and characteristics of 
species, rather than ineluding them in the text. 

Although always noted for their workability, the 
dichotomous keys have been improved, not only by 
rewriting but by bringing the couplets together, num- 
bering them, and indenting alternate pairs. In this 
edition, for all genera, there are references to the 
more recent monographie or taxonomic works where 
descriptions of all species occurring in the United 
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States can be found. It was the inclusion of such 
admirable and useful features that resulted’ in sueh 
a dependable first edition. The author’s continuing 
efforts, as reflected in the present revision, immedi- 
ately ensure high respect for the thoroughness and 
accuracy in this even more valuable second edition. 
Maxwett §. Dory 
Department of Botany 
University of Hawaii 


Chemical Embryology. Jean Brachet. Trans. from 
2nd ed. of Embryologie Chimique, by Lester G. 
Barth. New York: Interscience, 1950. 533 pp. $8.00. 


Since Joseph Needham published his monumental 
volumes on the biochemical aspects of embryology in 
1931 and 1942, no text of comparable scope and com- 
pleteness has appeared, and one may doubt that this 
scholar’s stupendous compilatory work will ever be 
duplicated. Yet, undiscouraged and despite great 
handicaps during the last war, Brachet has sueceeded 
in writing another Chemical Embryology which in its 
first French edition appeared in 1944 and has now 
been ably translated and reedited for English readers. 

This text travels over much narrower grounds than 
those covered by Needham. However, being quite up 
to date and in many respects original in its approach, 
the book will be weleomed by every embryologist who 
wishes to integrate biochemical and morphogenetic re- 
search. Brachet’s qualification for attempting such a 
synthesis is his own wide experiences in almost every 
sector of the subject. The author is well aware of the 
fact that his attempt is bound to suffer from two 
serious shortcomings: a certain vagueness of our pres- 
ent-day morphogenetic concepts, and a paucity of 
really well-established and significant data on the 
chemical processes underlying development. Obvious 
reasons for this situation are the comparative youth- 
fulness of analytical embryology, the extreme com- 
plexity of the processes involved, and absence of a 
sufficient variety of reliable microtechniques as are 
required for a comprehensive analysis. In his efforts 
to master these difficulties Brachet appears anite per- 
suasive. He disposes of the material with facility and 
imagination, fitting it into a coherent framework of 
hypotheses that will doubtless stimulate further re- 
search. At times. however, one might have liked to 
see smoothness of presentation sacrificed in favor of a 
more critical attitude toward both the data and 
hvpotheses coming from the author’s own environment 
and those from other sources. 

Chemical Embryology deals in a logieal sequence 
with the phenomena of sex determination. formation 
of gametes, fertilization, cell division. embryogenesis, 
and regeneration in vertebrates and invertebrates. 
Special chapters are devoted to a diseussion of the 
localization and physiological role of nucleic acids 
and of the induction phenomenon. Whereas the mor- 
phogenetie side of these processes is treated rather 
sketchily, the metabolic aspects are presented in detail. 
Publications that appeared after 1945 have been con- 
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sidered in this new edition but, unfortunately, are 
not listed in the bibliography. The illustrations, espe. 
cially in the chapter on “The Organizer,” are of un- 
equal documentary. value. Some could be dispensed 
with since they are based upon doubtful evidence, 
others discredit rather than support the statements in 
the text. There will be disagreement over some of the 
author’s conclusions, but altogether the book will be 
a rich source of information and inspiration both to 
advanced students and investigators. 

J. 
Riological Laboratories 
The University of Rochester 


Handbook of Freshwater Fishery Biology. Kenneth 
D. Carlander. Dubuque, Towa: Brown, 1950. 281 
pp. and appendix. $4.50. 


Until the appearance of this handbook, there was 
no: compendium of useful vital statistics on American 
fresh-water fishes. Dr. Carlander is to be commended; 
he has earned the gratitude of both present and future 
fishery biologists. 

This pioneer compilation includes some 200 pages 
of age and growth data, about 10 pages of population 
information (yield and standing crop), 9 conversion 
tables, and an extensive bibliography of more than 
1,100 titles. The book is thus largely one of age and 
growth information of certain common fishes. 

Carlander’s work serves several important pur- 
poses. It is an index to most of the published infor- 
mation on the age and corresponding lengths and 
weichts for food. game, and other fishes. Because of 
its long list of references, it is a source of references 
on other aspects of the biology of fishes, and it is also 
a measure of the growth and present status of knowl- 
edge in the field. 

Chronological analysis of the references cited by 
Carlander depicts the development of fishery biology 
(largely on age and growth). Grouped by decades 
and expressed as percentages, the section in the decade 
beginning with 1871 amounts to 1.0%; 1881, 1.0%; 
1891, 1.9%; 1901. 21%; 1911, 4.1%; 1921, 14.1%; 
1931, 30.5% ; and 1941, 44.7%. 

In the recent listing of the better known fishes of 
the U. S. and Canada (Am. Fisheries Soc., Spee. 
Publ. No. 1 [1948]), I counted 184 kinds of fresh- 
water fishes. Discounting the 6 salmons of the West 
coast, which Carlander does not include, lowers this 
number to 178. Of these, Carlander shows no in- 
formation on 57 (about 30.0%) but has found data 
on 30 others not on the American Fisheries Society 
list. The handbook gives age and growth information 
on a total of 151 fresh-water fishes. Classified sub- 
jectively, the extent of this information is good on 4 
little less than 25% of the species (essentially sport 
fishes), fair on about 25% (mostly sport, food, and 
forage fishes), and poor on more than 50% of those 
in the list (largely forage, coarse, and “obnoxious” 
fishes). The present state of knowledge on the age- 
length relationship is shown to be more advanced for 
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most species than the frequently more valuable age- 
length-weight relationship. Young workers should be 
particularly encouraged by the research opportunities 
here disclosed. 

Because of a sprinkling of clerical and typographi- 
cal errors, research workers will probably do well to 
refer to the original papers when using or quoting 
data from the handbook. When figures are taken di- 
rectly from Carlander, and the original not seen, this 
should be made clear. 

Fishery specialists are urged to communicate their 
discoveries of any technical errors or omissions in 
the literature to the author. Here is such a useful 


| work, prepared at great self-sacrifice, that all should 


be concerned with its extension, perpetuation, and 
perfection. 

It is hoped that in time additional material may be 
included. Possibilities are the physical, chemical, and 
biological constants which express degrees of en- 
vironmental suitability for fishes. Examples would be 
limits of temperature, pollutants, and dissolved gases 
under various conditions. Physiological constants, 
such as food requirements, blood counts, ete., might 
also be incorporated. Since treatment of some of 
these and of other related subjects may appear in the 
biological handbook of the AIBS, some care should 
be taken to avoid duplication, and perhaps even to 
arrange for placement in one source or the other. 

I believe that complete alphabetization of the list 
of references cited would have been worth the econ- 
siderable extra labor involved. Justification of the 
present form, however, is seen in the fact that future 
additions can be made at the end of each letter sec- 
tion, without disrupting the whole, and cross refer- 
ences in the text need not be changed, merely supple- 
mented. 

With an expansion of the introductory, explanatory 
material, the book would have value in the field of 
conservation education. By such expansion, it could 
he made as interesting to lay fishermen as it is valu- 
able to the fishery technician and research worker. 


Kart F. Lacier 
Department of Fisheries 
School of Natural Resources 
University of Michigan 


Textbook of Modern Pollen Analysis. Knut Faegri 
and Johs. Iversen. Copenhagen, Denmark: Einar 
Munksgaard, 1950. 168 pp. Dan. Cr. 16.00. 
Publication of this book in English should prove 

to be a significant contribution to the development of 

pollen analysis, or indeed, to the broader subject of 
palynology. 

The authors are well known in European circles, 
Faegri for his outstanding pollen statistical investi- 
gations of Norway, and Iversen for similar studies in 
his native Denmark, in Greenland, and in other coun- 
tries. They were students together at the University 
of Stockholm under the “grand old man of pollen 
malysis,” Dr. Lennart von Post, to whom they dedi- 
cate their book. 
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The authors make it plain that the volume deals ex- 
clusively with methods of pollen analysis, not with re- 
sults. Reports dealing with the results are to be found 
in the bibliography. This is complete, as the authors 
say, endeavoring to take into account all literature 
having reference to pollen analysis up to 1949. This 
will be weleomed by American students as a key to 
the European literature. 

Pollen analysis started with the work of von Post 
in 1916. It was quickly taken up by his students in 
Sweden and later in the other Scandinavian countries, 
gradually spreading through Europe and the rest of 
the world. From the middle twenties pollen analysis 
has been the dominant method for investigating late- 
Quaternary vegetational and climatic development. It 
has been perfected into a refined instrument of re- 
search, giving surprisingly intimate glimpses into con- 
ditions of life during earlier periods. 

Pollen analysis hinges on the fact that the outer 
coat, the exine, of most pollen grains is formed of 
one of the most extraordinarily resistant materials 
known in the organie world. Pollen grains can be 
heated almost to 300° C, or be treated with concen- 
trated acids or alkalis with very little effect on the 
exine, but it is less resistant to oxidation. The grains 
are generally excellently preserved in peat and sedi- 
ments, from which oxygen is largely excluded, even 
when all other organie constituents are reduced to 
structureless substance. 

Identification of these pollen remains is rendered 
possible by their highly variable structure, sculpturing, 
and texture. The authors have illustrated most of the 
basic forms and used their elements to construct per- 
haps the most comprehensive and logical key ever pub- 
lished. Yet they point out that “No key, however in- 
genious . . . can replace the personal knowledge of 
pollen forms acquired from working with actual 
preparations.” Nevertheless, it is a long step in the 
right direction. Moreover, the authors have devised a 
perforated card system keyed to locate the card for 
the pollen grain wanted, on the basis of its salient 
features, almost as if they did not quite believe their 
own words. 

Most forest trees produce enormous quantities of 
pollen which, it is true, may be transported great dis- 
tances, “but judging from pollen-analytical experience 
we suppose that the forests beyond the 10 km limit 
are of very little importance for the ordinary pollen 
diagram and most of the material will be derived from 
much nearer sources.” This, the authors point out, is 
because pollen coming from a distance. though it may 
be abundant, is numerically overwhelmed by that of 
near-by origin. 

There is great variation in the amount of pollen 
produced by different species; consequently investi- 
gators have attempted to discover indices of the rela- 
tion between the number of pollen grains counted in 
a deposit and the concentrations of the corresponding 
species forming the surrounding vegetation. The best 
control of the representativity of a pollen diagram is 
obtained, however, by comparing the grains of the 
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topmost sample with recent conditions. On this basis 
one can reconstruct the floras of the past with their 
climatic implications. These are correlated with macro- 
fossils and human artifacts to piece out the prehis- 
tory of the human race. Archeological objects may be 
accurately dated by analysis of the small samples of 
peat that may adhere to them, provided the pollen 
diagram for this peat has been adequately studied. 

The field of applicability of the methods of pollen 
analysis is ever-increasing, pertaining not only to 
fossil pollen—Quaternary, as well as pre-Quaternary 
—but to recent pollen also, such as honey and hay- 
fever investigations, pollination ecology, glaciology, 
and even criminal investigations. These methods are 
brought up to date and clearly and pleasantly set 
forth in this volume. 

Rocer P. WopEHOUSE 

Lederle Laboratories Division ; 
American Cyanamid Company 


The Care and Breeding of Laboratory Animals. 
Edmond J. Farris, Ed. New York: Wiley; London: 
Chapman & Hall, 1950. 515 pp. $8.00. 


Those concerned with the maintenance of an animal 
colony for research or teaching purposes will weleome 
this book and perhaps wonder why it hadn’t been 
written before. Within its pages is a wealth of in- 
formation on the housing, caging, breeding, feeding, 
and some common diseases of several laboratory 
animals. 

The various chapters, contributed by 15 different 
authors, cover the following species: monkey, rat, 
mouse, guinea pig, hamster, rabbit, dog, cat, ferret, 
opossum, domestic fowl, reptiles, amphibia, fishes, 
and Drosophila. The reviewer was particularly im- 
pressed with the chapters devoted to the domestic 
fowl and fishes. In addition, there is a chapter on the 
control of laboratory pests and parasites of animals. 

A eonsiderable portion of the book is devoted to 
the subject of caging. In this one phase, particularly, 
it is apparently easy to become an authority, as 
evidenced by the many modifications described and 
illustrated. Such minor modifications must keep com- 
mercial cage designers busy. It would appear that 
some standardization of cages would benefit both the 
animal laboratories and the manufacturers. 

The discussions on animal breeding are generally 
very good. In some chapters mating behavior and 
physiology of reproduction of the species are described 
in considerable detail. On the other hand, the genetic 
aspects of breeding, with one or two exceptions, are 
treated in a cursory fashion, and the reader will have 
to search elsewhere for information. 

The student of nutrition will not find in this book 
any great amount of data on this subject. In manv 
chapters the discussion of feeding is primarily con- 
cluded with the recommendation to feed a commercial 
mixed meal or pellet. This advice offers maximum 
convenience and under some conditions may be ade- 
quate. However, there are certainly many conditions 
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where the experimenter will desire more control over 
this environmental factor that can so largely guide 
the development of his stock. The reviewer hopes that 
future editions will present more adequately the 
wealth of existing information on nutrition for most 
of the species discussed. 

The seattered literature on the common diseases and 
parasites of laboratory animals has been nicely sun- 
marized and is a very useful adjunct. 

Many, but not all the chapters offer a useful list of 
references to more detailed information. The illus. 
trations are plentiful and well reproduced for the 
most part. A quick search for information is faeili- 
tated by a good index. 

As a reference book for the experimenter and the 
student of zoology, this publication should prove most 
useful. 

S. E. 
Department of Animal Husbandry 
Cornell University 


The Medical Sciences 


The Transmission of Nerve Impulses at Neuroe}- 
fector Junctions and Peripheral Synapses. Artuw 
Rosenblueth. Cambridge, Mass.: Technology Press, 
M.I.T.; New York: Wiley, 1950. 325 pp. $6.00. 


Dr. Rosenblueth’s monograph organizes the rather 
chaotic mass of information and inference regarding 
the mechanism of interneuronal and _neuroeffector 
communication. It is a lucid and authoritative exposi- 
tion of the case for chemical transmission at such 
junctions outside the central nervous system. 

The first half of the book is a well-organized and 
well-documented review of the evidence upon which 
the theory of chemical transmission in the autonomic 
neuroeffector junctions is based. It is an up-to-date 
supplement to Cannon and Rosenblueth’s monograph 
Autonomic Neuroeffector Systems (New York: Mae- 
millan [1937]). The theory of sympathins E and Lis 
clearly stated and ably defended. Objections and al- 
ternative theories are considered. There is a useful 
enumeration of the organs supplied by cholinergic and 
adrenergic fibers, with a résumé of established and 
controversial points. 

This first half of the book provides a logical spring- 
board for the second half, in which the argument for 
chemical transmission in autonomic ganglia and neuro- 
muscular junctions is carefully developed. Dr. Rosen- 
blueth states at the end of the book that “The argv- 
ment for chemical transmission at peripheral synapses 
appears stronger than that which can be made for 
chemical transmission at autonomic neuroeffector 
junctions, yet the latter transmission is generally at- 
cepted as chemical whereas the former is stili con 
sidered electrical by many experts in the field.” This 
furnishes the key to an apparent “mission” of the 
work, namely, to show the parallelisms existing be 
tween the two systems (and the differences as well) 
and thus to develop a firm basis for the inference that 
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the mechanisms are similar. To the author’s credit, 
it must be stated that he does not permit missionary 
zeal to obscure his judgment. Even the experts who 
oppose the theory of chemical transmission should 
welcome his scholarly presentation of the evidence pro 
and con. It brings the issues into sharp focus and 
crystallizes the case for chemical transmission with 
impressive evidence and compelling logic. Those whom 
it does not convince it will stimulate, and the latter 
will find it exceedingly valuable for its spotlighting of 
the areas of inadequate information. 

There is an excellent bibliography of 720 titles. 
Particular effort was made to provide full documenta- 
tion of the more controversial issues. Two other ad- 
mirable features are the fine selection of figures and 
the concise chapter and section summaries. 

Rosenblueth deserves great credit for the clean-cut 
pattern which he has drawn from heterogeneous data, 
and for pointing out the places where the fabric is 
thin. His monograph fills a definite need for such a 
condensation and evaluation. It is indeed fortunate 
that the task of preparing such a book was undertaken 
by one whose own tireless investigations have enabled 
him to probe the depths of the problem, and whose 
breadth of vision enables him to place it in proper 
G. N. Loorpourrow 
Department of Physiology 
University of Kansas 


A Manual of Artificial Radioisotope Therapy. Paul 
F. Hahn, Ed. New York: Academic Press, 1951. 
310 pp. $6.80. 


In the applications of radioactive isotopes to clinical 
therapy, one of the major problems has been the di- 
versity of sources through which the literature has 
been scattered. This manual is a collection of 14 
chapters on pertinent topics in relation to isotope 
therapy which will be a welcome addition to the li- 
brary of physicians and radiological physicists in the 
field. It does not attempt to cover much of the basic 
material that has been included in several recent vol- 
umes on physics, as well as on clinical isotope use. It 
does give specific and recent data on standards and 
dosage, practical procedure in the use of radioactive 
phosphorus, iodine, and gold, and deals with instru- 
ments and autoradiography. 

As suggested in the definition of this volume as a 
manual, the subject matter is chosen for immediate 
application rather than for comprehensive coverage, 
and it is apparent that much of the material will be- 
come outdated quickly. Nevertheless, there is a real 
need for the book, and it is hoped that revisions will 
appear at frequent intervals, as our knowledge and 
practice change. 

The first 4 chapters deal with considerations of 
tandards and units, general criteria for choice and 
use of radioactive isotopes, and internal dosimetry. 
All presuppose general background knowledge of the 
feld. An excellent chapter reviews the medical indi- 
ations and techniques of radiophosphorus therapy, 
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and similar excellent coverage is given for radioactive 
iodine in the diagnosis and treatment of hyperthy- 
roidism and the study and treatment of carcinoma 
of the thyroid. Two chapters deal with intravenous 
and direct infiltration uses of colloidal radioactive 
isotopes, although these are not widely employed as 
yet. Worth-while chapters are included on therapeutic 
instrumentation, health physics, autoradiography, 
procurement, and hospital program planning. 

In most instances the contributing authors are out- 
standing authorities in their fields, and the quality of 
presentation is generally excellent. Useful tables of 
certain isotope characteristics are included, although 
a few more illustrations and tabular data would be 
desirable in certain instances. 

Ricuarp H. CHAMBERLAIN 
Department of Radiology 
Hospital of the University of Pennsylvama 


Toxaemias of Pregnancy: Human and Veterinary. 
Ciba Foundation Symposium. John Hammond, F. 
J. Browne, and G. E. W. Wolstenholme, Eds. Phila- 
delphia: Blakiston; London: J. & A. Churchill, 
1950. 280 pp. $4.50. 


This small book contains 30 formal papers of vary- 
ing length on the title subject presented at a sym- 
posium held January 12-14, 1950. Eighty-seven per- 
sons participated in or attended the meetings, largely 
from the British Empire, although there were several 
from the Continent and the United States. 

It is impossible to review in any detail the great 
amount of thought and investigation on the toxemias 
of pregnancy covered in these papers. If we compare 
the result with a similar effort carried out in Washing- 
ton, D. C., in 1940, we find marked advances in knowl- 
edge and far better editing and potential distribution. 
To quote the foreword: “Further research, biological, 
chemical and clinical will doubtless clarify the position. 
In the meanwhile here is—I think it will be agreed— 
an excellent basis from which these researches may 
develop.” To this statement I agree. The book should 
be an essential in every “toxemia-of-pregnancy” li- 
brary. 

Practically every aspect of the subject, scientific 
and clinical, is covered in a most up-to-date fashion. 
In the course of these discussions, historical facts of 
importance prior to 1940 are emphasized. A complete 
picture of the problem is thus presented. Each article 
is pointed, not diffuse. This is far from the case with 
much of the literature. 

It is evident that so-called toxemia in cattle is a dif- 
ferent disease altogether from that in women, to cite 
F. J. Browne. 

The bulk of the evidence presented seems to in- 
criminate the placenta and/or decidua as the cause of 
human eclampsism. The exact mechanism, however, is 
not agreed upon. Possibly all or some of the suggested 
pathologies are the cause. 

Although difficult to select, 3 of the 30 papers are 
most thought-provoking. Theobald has treated by 
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morphine only, “between 50 and 60 cases of eclampsia 
in three years,” with two deaths. This includes 7 
patients with intercurrent eclampsia (2 with two at- 
tacks at an interval of six days) who subsequently 
gave birth to living babies. This experience gives rise 
to two questions: Why is there so much eclampsia? 
Is English eclampsia the same as it is in Boston, 
U.S.A., or do the women in England react differently? 

The second paper of outstanding interest is that by 
Schneider on “Thromboplastin Complications of Late 
Pregnancy.” This paper offers, by implication, an ex- 
planation of incoagulable blood in pregnancy caused 
by afibrinogenemia—a long-time source of obstetrical 
mortality only recently found to be curable by fibrino- 
gen therapy. 

In the final summary, F. J. Browne shows the im- 
possibility of explaining eclampsism on the basis of 
the offered theories. He further brings up the need for 
study of the adrenal cortex hormones in causing 
toxemia. He concludes with these words: “Some of us 
have long felt that the problem of eclampsia is beyond 
the mere clinician, and that it will only be solved by 
such teamwork as this between physicians, physiolo- 
gists, endocrinologists and chemists together with an 
obstetrician to keep his colleagues in touch with the 
clinical aspects of the problem.” 

The essayisis, editors, and publishers are to be 
congratulated on this book. 

Foster 
Boston, Massachusetts 


Structure et Activité Pharmacodynamique des 
Médicaments du Systéme Nerveux Vegétatif 
D. Bovet and F. Bovet-Nitti. Basel, Switzertand and 
New York: 8S. Karger, 1948. 849 pp. Sw. fr. 85.-. 


D. Bovet and Mrs. F. Bovet-Nitti have been asso- 
ciated for more than a decade with Professor Four- 
neau at the Institut Pasteur, Paris, and moved a few 
years ago to the Istituto Superiore di Sanita in Rome. 
Their main interest has always centered around the 
structure and pharmacodynamic action of compounds 
affecting the autonomous nervous system. Due to their 
outstanding contributions their names are familiar to 
all investigators interested in the subject. Their book 
centers around 3 compounds: adrenaline, acetylcho- 
line, and histamine. A great fraction of each section 
is devoted to the chemical structure of the com- 
pounds, their derivatives, analogues, and homologues. 
From there the authors proceed to the analysis of the 
pharmacodynamic actions; the correlation with struec- 
tural modifications and the structural relationship 
with antagonistically acting compounds are analyzed. 
Applicability of various compounds and their toxic 
effects are also described. 

This study is an outstanding contribution to the 
field, and the amount of information given is amazing. 
There is no other text of this type available. The 
work is full of original ideas and interesting new 
facts. In spite of the extraordinarily wide range cov- 
ered, one never has the feeling of “desk chemistry,” 
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but of a presentation based upon great experiene 
and competence derived from experimental work, (j 
particular interest is the chapter on antihistaming 
and curare and. curarelike compounds. During th 
past few years both types of compounds have at 
tracted much attention in pharmacological researg 
and medical application. The pioneer work of Bovet 
in these two fields makes him particularly qualified, 
and these chapters contain much material that cannot 
be found elsewhere. For the enzymologist intereste 
in competitive actions, the structural modifications of 
antagonistically active compounds will be a rid 
source of valuable information. The physiologic! 
implications of some pharmacodynamic actions ar 
only occasionally and very briefly mentioned. Som 
of the physiological views are not shared by the wr. 
viewer. These aspects do not form an integral part 
of the book, however. 

This volume should be in every library and is highly 
recommended to all investigators in the field. 
Davip NacHMANSOnY 
Department of Neurology ; 
College of Physicians and Surgeons 
Columbia University 


The Physiology and Pathology of Exposure i 
Stress. Hans Selye. Montreal, Canada: Acta Endo. 
crinologica, 1950. 1,025 pp. $14.00. 


Dr. Selye’s theory of stress as the motivating factor 
in the pathogenesis of a multitude of disorders ranging 
from arthritis to hypertension, and his concept of th 
General-Adaptation-Syndrome, as the mechanism of 
response of the organism to external stimuli, are by 
now well known. Although propounded some years 
ago, these theories were propelled to fame by the 
discovery of the remarkable effects of cortisone ani 
ACTH, and have been widely heralded as offering 1 
theoretical basis for the assumed physiological actions 
of these drugs. Selye’s ideas have been received by 
many in both scientific as well as lay circles as inaugu 
rating a new era in medical thought and as epoch 
making in importance. A smaller, less vocal, but per- 
haps more critical, group on the other hand has been 
unwilling to accept the Selye hypothesis as of any 
fundamental significance and, in fact, feels that the 
concept is neither new nor enlightening. According to 
this group, the general adaptation syndrome is 0 
more than Claude Bernard’s concept of the constane) 
of the internal environment or Cannon’s concept 0 
homeostasis carried to absurd lengths. The lumping 
together of arthritis, hypertension, and a host of other 
disorders on the basis of superficial resemblances 
also deprecated. It is true, to be sure, that the same 
agent (e.g., desoxycorticosterone) may induce an ee 
vation in blood pressure and changes in the fibrovw 
tissue of the joints and in the myocardium, However, 
the observed rise in pressure does not constitute hyper 
tensive cardiovascular disease, the changes in the 
joints are not those of arthritis, and the myocardial 
damage is not acceptable as identical with rheumatit 
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fever. After all, tissues can respond in only limited 
ways to damaging influences, particularly when viewed 
by the relatively crude methods of microscopic 
anatomy. 

Probably only the mellowing effects of time will 
relegate the concept of stress, as outlined in this book, 
and the therapeutic and physiologic significance of 
cortisone and ACTH, upon which in large measure it 
is predicated, to their proper importance. The critical 
reader will find much to alienate his admiration; the 
uncritical and inexperienced reader will be carried 
away by the extravagance of the author’s concepts. 
Both will agree that Dr. Selye has assembled an aston- 
ishing array of apparently unrelated facts. Whether 
the result is an epoch-making new concept, a hodge- 
podge of irrelevance, or an interesting survey will 
undoubtedly be argued for some time. In any case, he 
has presented his argument with his usual fervor and 
the liberal use of such neologisms as “Cushingoid,” 
“eorticoid,” “trophophylaxis,” ete., which characterize 
his prolific writings. 

ARTHUR GROLLMAN 
Department of Physiology and Pharmacology 
Southwestern Medical School of the 
University of Texas 


Elements of Bacterial Cytology. 2nd ed. Georges 
Knaysi. Ithaca, N. Y.: Comstock, 1951. 375 pp. 
$5.00. 


During the past decade interest in bacterial cytology 
has increased rapidly. Development of the electron 
and phase microscopes and refined microchemical 
techniques has led to the contribution of additional 
knowledge to the already vast volume of literature that 
followed Cohn’s classic work on bacterial morphology. 

In 1944 Knaysi presented a concise organization of 
the information and judgment derived from more than 
15 years of study and research on the nature of the 
bacterial cell. Many valuable but widely scattered 
descriptions of the structures and behavior of micro- 
organisms were selected to illustrate each aspect of 
eytology. This second edition has been expanded to 
include the most recent research on the structure, 
chemical composition, and motility of the cell. New 
charts and photographs admirably illustrate the strue- 
tures referred to in the text. Many unsolved and con- 
troversial problems have been presented and discussed 
by the author, whose contributions in this field emi- 
nently qualify him for the task. 

Important additions have been made in many sec- 
tions of the book. The discussion of the variation in the 
form and size of the bacterial cell during the processes 
of growth and reproduction presents evidence of 
cytological differences among microorganisms. There 
isan entirely new chapter on the chemical composition 
and structural organization of the cell. The subject 
of the bacterial nucleus has been more thoroughly pre- 
sented in the light of recent research. A consideration 
of the changes in the osmotic pressure of the cells and 
medium during growth supplements the section on the 
physicochemical properties of bacterial membranes. 
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The revised chapter on the motion of bacteria discusses 
both sides of, perhaps, the most controversial question 
in cytology today. Outstanding electron micrographs 
show the details of spore germination and greatly in- 
crease the value of the chapter on the spores of bac- 
teria. There has been little or no revision of the see- 
tions dealing with the cytology of the actinomycetes, 
spirochetes, and myxobacteria. The author obviously 
has not attempted to include all the recent literature; 
however, the student will find the references to earlier 
work most useful. 

The bacterial eytologist encounters many imposing 
problems in his efforts to observe and explain the na- 
ture of living cells. Many of the techniques that have 
been employed result in important changes that may 
kill the cells or, at least, alter their activities. Slight 
modifications in procedures may cause marked differ- 
ences in the appearance and behavior of the cells, with 
the resultant lack of agreement among investigators. 
The straightforward and well-illustrated presentation 
of the various observations, followed by their con- 
sidered interpretations, by one of the leaders in bac- 
terial cytology should prove of real value in orienting 
the reader in a field confused by many conflicting 
opinions. 

Elements of Bacterial Cytology most adequately 
accomplishes the aim of the author to present a clear 
concept of the structure of the bacterial cell “aceord- 
ing to what is judged to be the best present knowl- 
edge.” 


Department of Bacteriology 
University of Michigan 


Ruts Lorcren 


Scientific Book Register 


A Study of Classic Maya Sculpture. Tatiana Proskouria- 
koff. Washington, D. C.: Carnegie Institution of Wash- 
ington, 1950. 209 pp.; 111 figures. $5.75 paper; $6.25 
cloth. 

Genetic Neurology: Problems of the Development, 
Growth, and Regeneration of the Nervous System and 
of its Functions. Conference sponsored by the Inter- 
national Union of Biological Sciences. Paul Weiss, Ed. 
Chicago: Univ. Chicago Press, 1950. 239 pp. $5.00. 

The Mountain of Giants: A Racial and Cultural Study 
of the North Albanian Mountain Ghegs. Carleton 8S. 
Coon. Cambridge, Mass.: Peabody Museum of Ameri- 
ean Archaeology and Ethnology, Harvard University, 
1950. 105 pp., 16 figures. $4.75. 

Native Orchids of North America: North of Mexico. 
Donovan Stewart Correll. Waltham, Mass.: Chronica 
Botanica; New York: Stechert-Hafner, 1950. 399 pp. 
$7.50. 

An Introduction to Universal Serologic Reaction in 
Health and Disease. Reuben L. Kahn. New York: Com- 
monwealth Fund, 1951. 159 pp. $3.50. 

Seiected Topics in X-Ray Crystallography from the 
Delft X-Ray Institutes. J. Bouman, Ed. Amsterdam: 
North-Holland; New York: Interscience, 1951. 375 pp. 
$11.00. 


463 


Tience 
rk. Of 
Amines 
ig the 
ive at 
seare! 
Bovet 4 AP 
alified, 
cannot 
erested 
ions of 
a Tich Ge 
logical 
ms are 
. Some 
the re. | 
al part 
hight; 
sure 
a Endo 
= 


Pituitary-Adrenal Function. A symposium organized by 
the Section on Medical Sciences of the A.A.A.S. and 
presented at the New York meeting on December 28-29, 
1949. Gordon K. Moe, Ed. Washington, D. C.: Ameri- 
ean Association for the Advancement of Science, 1950. 
211 pp. $4.00; prepaid orders from members, $3.50. 

Methods of Operations Research. Rev. ed. Philip M. 
Morse and George E. Kimball. Cambridge, Mass.: 
Technology Press, M.I.T.; New York: Wiley, 1951. 
158 pp. $4.00. 

Nutrition and Chemical Growth in Childhood: Calculated 
Data, Vol. III. Icie G. Macy. Springfield, Ill.: Thomas, 
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Are There Vestigial Structures in Plants?* 


Srructures that have lost their function or have 
become almost useless are well known in the animal 
kingdom. For example, there are said to be several 
seore of such structures in man. Their importance in 
the concept of animal evolution need scarcely be men- 
tioned. The subject has received scant attention in the 
botanical field and one wonders whether an inquiry 
into the matter might not prove to be profitable, as 
well as interesting. 

Higher plants have an advantage over most animals 
in that one finds an alternation of generations in 
existence, and, furthermore, as one progresses through 
the several series of the spore-bearing members to 
the seed plants, there is a decrease in size of the 
gametophyte and an increase in size of the sporophyte 
generation. Coupled with this trend is the lessening 
importance of sex organs (in this discussion the 
stamens and pistil are not considered to be sex organs). 
One might look, then, to the spermatophytes for evi- 
dences of vestigial organs. It should be stressed at the 
beginning that facts gleaned from direct observation 
can seldom be disputed, but hypotheses derived from 
the observations may be open to question. 

If one considers the embryo sae of a typical sperma- 
tophyte, one might say that in many cases synergids 
and antipodals are vestigial. The fact that these struc- 
tures do function in some species does not invalidate 
their vestigial nature in other species. It seems to the 
writer that the entire matter of vestigial organs must 
be placed upon the species or varietal level. In many 
plants three of the four megaspores disintegrate and 
are functionless just prior to their disappearance. The 
fact that in some species there are no functionless 
megaspores does not alter the vestigial nature of the 
megaspores that disintegrate. To draw an analogy 
from zoology, the caecum with its attached appendix 
is probably functionless in man, but in birds and some 
other animals the caecum is of great importance. 

Other possible vestigial structures in the higher 
plants can be mentioned. In many species stipules are 
clearly reduced and functionless. The stone cells in 
certain fruits, petiole glands, and abortive carpels in 
the cherry also belong in this category. Likewise pistils 
in staminate flowers and stamens in pistillate flowers 
are vestigial. Zea mays shows bisexual initials in both 
the tassel and the ear. 

As one scans the members of the spore-producing 
groups, one quickly perceives that possible vestigial 
structures are more difficult to locate. One could men- 
tion the glands on fern fronds, the reduced leaves of 
the horsetail (Equisetum), or the paraphyses in the 
fungi. 

Certain tentative principles may be advanced about 
vestigial organs. One is that the more highly evolved 
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a group is, the more vestigial structures one is likely 
to encounter. The term “highly evolved” does not mean 
the oldest geologically but the most diversified and 
adaptable. The spermatophytes thus display more 
vestigial structures than the lower groups. The latter 
are also older geologically and, if selection has oper- 
ated, useless structures have been culled out to a 
larger extent than in the seed plants. Vestigial struc- 
tures seem to be more prevalent among the chordates 
than in other groups. 

No doubt there may be some disagreement with the 
views herein expressed ; but the subject seems to be of 
too much importance to be ignored, and many fruitful 
discussions may be initiated in the classroom if the 
matter of vestigial structures is introduced. 

Irvine WILLIAM 
Department of Biological Science 
Michigan State College 


A Rapid Method for the Measurement of 
Carbon 14 in Formamide Solution’ 


THE methods previously used for the determination 
of carbon 14 in tracer studies have depended on the 
oxidation of the material to be tested, followed by 
measurement of the radioactivity of the resulting 
carbon dioxide, or by direct measurement of the radio- 
activity of the material in the solid state. The latter 
method is complicated by self-absorption, which varies 
with the character of the substance. To avoid this eom- 
plication many laboratories convert their materials 
into barium carbonate and measure the activity with 
a suitable counter. Because of the difficulty of obtain- 
ing a uniformly distributed deposit, the counting rate 
is not always reproducible. Furthermore, the original 
material is destroyed, and the procedure is laborious. 

We wish to report the use of a rapid-counting 
method for the direct determination of radioactivity 
of substances containing carbon 14, employing a suit- 
able solvent, namely, formamide. 

A circular 1-ml cell, with an inside diameter of 37 
mm and a depth of 1.1 mm, was constructed of stain- 
less steel. The radioactive substance was dissolved in 
1 ml of formamide and introduced into the cell. The 
cell was placed into a methane gas-flow proportional 
counter? attached to a sealing device. After methane 
was passed through the counter for approximately 10 
min, in order to remove the last traces of air, the 
counting rate became constant, even over a period of 
several days, and was determined over an appropriate 
period of time. Generally 40,000 counts were recorded, 
which corresponds to a standard deviation of + 0.5%. 
Measurements were made on formamide solutions in a 
concentration range of 0.2-5%. Since the depth of the 
liquid for counting purposes is “infinitely” thick, the 

1 Aided by a grant from the Atomic Energy Commission. 


2 Nucleometer, manufactured by Radiation Counter Labora- 
tories, Chicago, Ill. 
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eps is proportional to the carbon-14 concentration in 
the liquid. 

In our apparatus the net eps in formamide, after 
background correction, amounted to 1.12 + .01% of the 
dps, as determined independently by wet oxidation 
and measurement of the radioactivity of the resulting 
carbon dioxide by means of a vibrating reed elec- 
trometer. Under our experimental conditions this ef- 
ficiency of 1.12% remained constant over an activity 
range of 1,000-30,000 dps/ml, and with the following 
compounds, D-mannonic-y-lactone-1-C%*, barium pD- 
gluconate-1-C™, p-mannitol-1-C1*, and a C**-labeled 
polysaccharide. 

A. ScHWEBEL 
Horace §. 
J. V. KaraBrnos 
National Bureau of Standards 
Washington, D. C. 


The Professional Training of 
College Teachers 


In June 1950 a three weeks’ summer school for uni- 
versity teachers was held at the Royal Military Col- 
lege, Kingston, Ontario. This school, which was spon- 
sored by the National Conference of Canadian Uni- 
versities, was designed to give university teachers an 
opportunity to improve their teaching techniques and 
also to discuss some of their common professional 
problems. 

The work was essentially practical, and there were 
no formal courses. Each student gave brief univer- 
sity lectures, as well as talks to imaginary outside 
audiences, such as a Rotary Club. The actual listeners, 
however, were in all cases the other students. Each 
performance was freely criticized and was also tape- 
recorded, so that speakers might subsequently hear 
their own speeches and discuss them with the staff or 
fellow-students. 

Under this friendly criticism, and with guidance 
from a professor who had had great experience in 
teaching public speaking, the students made evident 
progress in the quality of both what they said and 
how they said it. Every afternoon there were round- 
table discussions of problems, such as the notes of 
the lecturer, the notes of the student, setting and 
marking examination papers, organizing laboratory 
courses, the use of visual aids, ete. 

Some of the students paid their own way, but the 
majority were sent to the school by their universities. 
At the end of the course, staff and students unani- 
mously agreed that the experiment should be repeated, 
and a second school, to be held at McGill University, 
has been arranged for June 1951. An article describing 
the first school will appear in the May issue of the 
British Universities Quarterly. 

T. H. Marrnews 
McGill University 


Zoological Nomenclature and Microfilm 


Arter full discussion and consideration, extending 
over most of one year, the Joint Committee on Zoo- 
logical Nomenclature for Paleontology in America 
(Sinclair, chairman), the Nomenclature Committee 
of the Society of Systematic Zoology (Blackwelder, 
chairman), and a number of zoologists acting as indi- 
viduals are sending to the International Commission 
on Zoological Nomenclature the petition that appears 
below. 

It is wisely required that matters being submitted 
to the International Commission be widely advertised, 
in order that all interested zoologists may make their 
opinions known. The sponsors of the petition would 
appreciate copies of any opinions sent directly to the 
commission. 

PETITION 


Within recent years there has arisen, at least in 
America, a commerce in copies of books or manuscripts 
photographically reproduced on 35-mm film known as 
*¢microfilm.’’ This practice was at first a convenience to 
scholars, who could thus obtain copies of rare or unob- 
tainable works for study and reference, and the microfilm 
was usually supplied by large libraries. 

From this beginning the practice has expanded, until 
now not only books but unpublished typescripts are being 
copied and offered for sale, and microfilm is being adver. 
tised as a cheap and convenient method of ‘‘ publishing” 
scholarly works which (because of their bulk or their 
lack of general appeal) would not be readily accepted by 
a regular publishing house. The distribution and offering 
for sale of such microfilm is held by some, including high 
academic officers, to constitute publication. 

We ask the commission to rule that, regardless of its 
status for other purposes, material that is available to the 
public only in the form of microfilm is not to be con- 
sidered ‘‘published’’ within the meaning of the Regles. 

Should the commission prefer to have before them 4 
definite example, may we suggest that the following case 
be considered: 

In 1948 a paper entitled ‘‘Pre-Traverse Devonian 
Pelecypods of Michigan,’’ by Aurele LaRocque, was 
offered for sale as ‘‘University Microfilms Publication 
1059 ;’’ it consisted of a microfilm copy of a typescript 
and accompanying plates of photographs. This offering 
was advertised to an extensive mailing list of libraries 
and others, and the paper has been available to the public 
in this form since 1948. In 1950 the same paper was 
issued in printed form as: Contributions from the Museum 
of Paleontology, University of Michigan, Vol. 7, No. 10, 
(pp. 271-366, 19 plates). In this paper (in both forms) 
are described 3 new genera and 14 new species of 
pelecypods. 

We ask the commission to rule that the names of thes 
new taxonomic units are to be ignored until their appear: 
ance jn printed form in 1950. 

G. Winston 
University of Michigan 
Ricwarp E. BLACKWELDE 
U. 8. National Museum 
Washington, D. C. 


Scrence, Vol. 113 


va 
be 
Ch 
elt 
me 
bic 
rel 
wa 
ere 
an 
ex) 
Na 
re\ 
lat 
in 
do 
cus 
al 
pre 
has 
als 
: or 
> 
log 
ha} 
cor 
des 
] 
J of 
exe 
of 
the 
an 
ste 
by 
of 
by 
ster 
tive 
21- 
son 
of 
to 

A 
= 


News and Notes 


Symposium on Steroids in Clinical and Experimental Practice 


Ralph I. Dorfman 
The Worcester Foundation for Experimental Biology, 
Shrewsbury, Massachusetts 


Tue Symposium ON SrTerorps was held in Cuerna- 
vaca, Mexico, January 15-18. Approximately 70 mem- 
bers were present from the United States, Mexico, 
Chile, Colombia, Puerto Rico, and Canada; these in- 
cluded active investigators in the clinical and experi- 
mental fields of cancer, endocrinology, rheumatology, 
biochemistry, pharmacology, and physiology, as well as 
related fields. The principal objective of the meetings 
was to discuss and evaluate recent laboratory and 
clinical experiences with steroids, with particular ref- 
erence to the 1l-desoxy steroids—e.g., pregnenolone 
and progesterone. 

That portion of the program dealing with animal 
experimentation included papers by Hans Selye, L. H. 
Nahum, C. Chester Stock, and A. Lipschutz. Dr. Selye 
reviewed the pharmacology of pregnenolone and re- 
lated 11-desoxy steroids, pointing out that variations 
in effects of these compounds might occur at different 
dosage levels. Of the 11-desoxy steroids studied or dis- 
cussed, Dr. Selye reported that pregnenolone exhibited 
a marked degree of spermatogenic activity. Desoxy- 
cortisone and desoxycorticosterone acetate given to 
properly sensitized animals produced what Dr. Selye 
has described as the diseases of adaptation. Dr. Selye 
also presented evidence that purified growth hormone, 
or somatotropin, given to experimental animals on a 
high sodium diet, produces a wide variety of histo- 
logical lesions in animals. It was suggested that per- 
haps in diseases in which cortisone and ACTH are 
contraindicated, a combination of somatotropin and 
desoxy steroids might have therapeutic benefit. 

Dr. Nahum’s study was concerned with the effects 
of progesterone and pregnenolone on the contractility, 
excitability, and increased excitability and rhythmicity 
of cardiac muscle. These steroids resemble digitalis in 
their effects on excitability and rhythmicity and have 
an opposite effect on contractility. 

A screening program for testing the effects of 
steroids on normal and malignant growth was reported 
by C. Chester Stock. Inhibition of the development 
of the chick embryo was most strikingly produced 
by injection of one of a few of the 11-oxygenated 
steroids; some of the 11-desoxy compounds were effec- 
tive in larger doses. A 21-desoxy compound, namely, 
2l-desoxycorticosterone, was almost as effective as 
some of the potent 11-oxygenated compounds. 

A. Lipschutz deseribed experiments in the screening 
of steroids with particular reference to their capacity 
to inhibit the development of estrogen-induced fibro- 
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mata in guinea pigs. Progesterone proved to be the 
most potent of the steroids studied. 

A. Zaffaroni offered experimental proof for the 
conversion in vitro of cholesterol and pregnenolone to 
17-hydroxycorticosterone. 

In the clinical field, Roy Hertz presented evidence 
that progesterone in high doses (250 mg/day) caused 
regressive changes in carcinoma of the cervix. A. R. 
Abarbanel discussed clinical data indicating a bene- 
ficial effect of pregnenolone in seminal insufficiency. 

Konrad Dobriner presented results obtained in 
studies of the urinary steroid pattern in health and 
disease, including preliminary evidence that the steroid 
excretion pattern is altered in rheumatoid arthritis. 

Ira Nathanson discussed a program concerned with 
the screening of steroids and allied compounds in 
eancer, and George Escher presented studies of the 
use of various steroids in advanced mammary ecarci- 
noma. Recent work with dihydrotestosterone in mam- 
mary carcinoma and with methyl androstenediol sug- 
gested that both these compounds were worthy of fur- 
ther investigation. Studies of certain other 11-desoxy 
steroids as possible therapeutic agents in malignant 
disease held some promise for future developments in 
this field. 

A paper contributed by G. Pincus included a bio- 
chemical evaluation of adrenal function in subjects 
receiving cortisone and pregnenolone therapy. 

A number of papers were devoted to studies of the 
therapeutic value of pregnenolone and other non-11- 
oxygenated steroids in rheumatoid arthritis, either 
alone or as adjuvants with subtherapeutic doses of 
cortisone or ACTH. Favorable subjective or objective 
effects, or both, in rheumatoid arthritis following 
pregnenolone therapy were reported by R. A. Davison, 
H. Freeman, T. MeGavack, J. Robles-Gil, and A. Hell- 
baum. As a result of an extensive clinical study, H. 
Freeman reported that the extent of the favorable 
influence of pregnenolone in rheumatoid arthritis was 
inversely proportional to the age of the patient, the 
duration of the disease, and the intensity of the signs 
and symptoms. On the other hand, clinical studies such 
as those of R. Freyberg and T. 8S. Danowski indicated 
little or no objective favorable influence of this 
steroid, although a general finding of subjective im- 
provement was evident. Paul Holbrook reported that 
supplementation of daily oral doses of 20-50 mg of 
cortisone with 800 mg daily of pregnenolone may have 
therapeutic benefit. A preliminary report on the main- 
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tenance of the ACTH or cortisone effects in rheuma- 
toid arthritic patients by pregnenolone administration 
by R. Stecher was indecisive. R. T. Smith presented 
clinical data indicating that pregnenolone was effec- 
tive in fibrositis. 

In view of the lack of complete agreement as to the 
efficacy of pregnenolone and related non-1l-oxygen- 
ated compounds in rheumatoid arthritis, a temporary 
committee appointed from among members of the con- 
ference formulated suggestions for future study. It 
was agreed generally that both known and new non-11- 
oxygenated compounds should be studied in greater 
detail by several groups of investigators using the 
same experimental conditions insofar as possible. Dis- 
cussion emphasized particularly the need for studies 
of the rates of absorption of these steroids after oral 
and intramuscular administration. 

The conference was sponsored by Chemical Spe- 
cialties Co., Inc., of New York City, and Syntex, 
S. A., of Mexico City. The Arrangements Committee, 
consisting of K. Dobriner, P. Holbrook, G. Pincus, 
E. C. Reifenstein,:Jr., I. V. Sollins, and A. White, 
assisted by a Mexican Subcommittee of J. Robles-Gil, 
F. Gomez Mont, and F. A. Lehmann, provided excel- 
lent facilities for the scientific sessions in addition to 
a well-rounded social program for the scientists and 
their wives. The social activities included a reception 
and dinner in Mexico City in honor of the visiting 
members, given by the Mexican members of the con- 
ference committee; trips about Mexico City and vicin- 
ity; a visit to the Floating Gardens of Xochimilco; a 
visit to the colonial town of Taxco; and a reception 
and cocktail party at the home of Dr. and Mrs. E. 
Somlo. Dr. Somlo is executive director of Syntex. 

The meetings afforded an excellent means for the 
exchange of clinical and laboratory information and 
viewpoints on steroids problems and served further 
to strengthen the scientific bonds among the United 
States, Mexico, Latin-American, and South American 
countries. 


Scientists in the News 


Gail D. Adams has left the University of Illinois 
to join the staff of the University of California School 
of Medicine at San Francisco. He is an associate 
physicist on the AEC-sponsored project involving bio- 
logical and medical research with the Medical School’s 
new 70-million electron volt synchrotron. He will be 
associated with Robert Stone, professor of radiology 
and director of the project. 


N. Z. Alcock, D. C. Brunton, and R. F. Maskell, 
former members of the Chalk River Atomic Energy 
Project, recently founded, together with P. J. Stewart, 
of the Harwell Atomic Energy Project, the first 
Canadian consulting and engineering firm in the field 
of radioactivity. The address of this new company is 
Isotope Enterprises, Oakville, Ont. 


J. Milo Anderson, superintendent of Methodist Hos- 
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pital, Gary, Ind., has been appointed to the position 
of superintendent of the University Hospital in the 
new Ohio State University Medical Center. Mr. Ander- 
son also will function as administrator of the new 
Medical Center and: associate professor of hospital 
administration. Superintendent of Methodist Hospital 
since 1945, Mr. Anderson formerly was assistant sn- 
perintendent of the University of Chicago Clinics. 


Archie R. Ayers, who recently resigned as dean of 
Kansas Wesleyan University, has been named presi- 
dent of Detroit Institute of Technology. 


Robert F. Bacher, former member of the Atomic 
Energy Commission, has been named chairman of the 
Committee on Atomic Energy in the Department of 
Defense Research and Development Board. Dr. 
Bacher is head of the Physics Department at the Cali- 
fornia Institute of Technology. Purpose of the Com- 
mittee on Atomic Energy, composed of four civilian 
and six military members, is to assist the RDB in the 
atomic energy aspects of the military research and 
development program, and to coordinate the research 
and development activities of the Department of 
Defense with those of the AEC. 


The 1950 Benjamin G. Lamme gold medal has been 
awarded by the American Institute of Electrical En- 
gineers to Donald I. Bohn, chief electrical engineer 
of the Aluminum Company of America. Mr. Bohn won 
the medal “for his pioneering development and ap- 
plication of electrical equipment for controlling reeti- 
fying systems in the production of aluminum.” Pres- 
entation of the medal will be made at the meeting of 
the institute at Toronto, June 25-29. The medal 
has been awarded annually for 21 years to an institute 
member “who has shown meritorious achievement in 
the development of electrical apparatus or machin- 
ery.” 


Joseph W. Brookhart, geologist assigned to the 
Salisbury, Md., office of the Ground Water Branch, 
Water Resources Division, U. S. Geological Survey, 
has been given charge of the comprehensive ground- 
water investigations on the Island of Guam, now an 
Interior Department Administrative Territory. Mr. 
Brookhart’s assignment is for at least a year, prob- 
ably longer. 


Opportunities for in-service training in ground- 
water and surface-water hydrology provided by the 
U. S. Geological Survey, Water Resources Division, 
have been recently utilized by G. C. Chaterji, of the 
Geological Survey of India; M. D. Chronopoulos, L. D. 
Kortessis, and P. A. Argyropoulos, hydraulic engineers 
from Greece; and Roland DeBlois, of the Department 
of Mines, Quebec. 


M. R. Clarkson has been named special assistant for 
defense in the Agricultural Research Administration 
to fill the vacancy caused by the death of S. A. 
Rohwer. He will represent the administrator in deal- 
ings with the Office of the Secretary, government de- 
fense agencies, and industry. As chief of the Divi- 
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sion of Inspection and Quarantine in the Bureau of 
Animal Industry, Dr. Clarkson has had a prominent 
part in directing USDA participation in the fight on 
foot-and-mouth disease in Mexico. Since September 
1949, he has served as a member of the Joint Commis- 
sion for Eradication of Foot-and-Mouth Disease set 
up by governments of the two countries. 


E. U. Condon, director of the National Bureau of 
Standards, has been elected an honorary member of 
the Société Francaise de Physique, an honor pre- 
viously accorded to only nine other scientists in the 
history of the society. 


Carter G. Cook, development chemist with the A. C. 
Lawrence Leather Company, Peabody, Mass., has 
joined the research staff at Fabric Research Labora- 
tories, Boston, where he will apply his knowledge to 
problems in textiles and paper technology that in- 
volve coating and finishing compounds. 


The Washington Academy of Science awards, pre- 
sented each year to local scientists under 40 years of 
age in recognition of outstanding achievement in 
biological, engineering, and physical sciences, have 
been given to David H. Dunkle, associate curator of 
the Smithsonian Institution, for work in paleontol- 
ogy; Samuel Levy, aircraft engineer with the National 
Bureau of Standards, for distinguished service in 
structural analysis of aircraft; and Philip H. Abelson, 
a physicist with the Carnegie Department of Ter- 
restrial Magnetism, for his work in chemistry, nu- 
clear physics, and in physics of living organisms. 
Certificates of merit were also presented to three Dis- 
trict high-school pupils: Cecelia Green, for her paper 
on the potential difference of a conducting solution; 
Paul E. Condon, son of E. U. Condon, for his paper 
on iron-type chemical heaters; and Donald L. Miller 
for his observation of meteors. 


Sidney Farber, professor of pathology, Harvard 
Medical School, and director of research, Childrens 
Cancer Research Foundation, Boston, delivered the 
tenth Edwin R. Kretschmer Memorial Lecture at the 
Palmer House, Chicago, on the subject “The Effect 


of Therapy on the Life History and Biologie Behavior 
of Leukemia.” 


Harry J. Fuller, botanist, University of Illinois, is 
lecturing on the current status of “The Emperor’s 
New Clothes, or Prius Dementat” (see Sct. MonTHLY, 
72, 32 [1951]),’ before the Phi Beta Kappa chapter 
at the University of Oklahoma on April 24; before 
the Wilmington, Del., Ursuline PTA, May 7; and be- 


fore the Cleveland Regional Council of Science Teach- 
ets, October 19. 


Martin Goland has been appointed editor of Applied 
Mechanics Reviews. The editorial office of this journal 


is now located at Midwest Research Institute, Kansas 
City, Mo. 


‘Free reprints (not more than six to one person) will be 
supplied by THe SCIENTIFIC MONTHLY until the supply is 
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Emanuel R. Piore, deputy for natural sciences at 
ONR since 1949, has been appointed deputy and chief 
scientist to replace Alan T. Waterman. Randal M. 
Robertson will take Dr. Piore’s place at the Office of 
Naval Research. 


Chileott Laboratories, Morris Plains, N. J., has 
appointed A. Wayne Ruddy to its research staff as di- 
rector of organic chemical research. Dr. Ruddy was 


formerly associated with Sterling-Winthrop Research 
Institute. 


Howard A. Rusk, director of the Institute of Re- 
habilitation and Physical Medicine of the New York 
University—Bellevue Medical Center, has received the 
1951 Research Award of the American Pharmaceuti- 
eal Manufacturers’ Association. Dr. Rusk’s work 
has been concerned with the rehabilitation of serv- 
icemen who sustained catastrophic injury and crip- 
pling, as well as with civilians handicapped from ac- 
cidents and such paralyzing diseases as poliomyelitis, 
multiple sclerosis, apoplexy, and cerebral palsy. The 
Research Award of the APMA was established in 
1947, to be presented “in recognition of the work of an 
investigator who has made a significant research con- 
tribution in the field of medicine or the medical sei- 
ences.” Bernardo Alberto Houssay, Edwin C. Kendall, 
Dilworth Wayne Woolley, and Selman Waksman have 
been the other recipients. 


Bernice Weldon Sargent has been appointed assistant 
director at the Atomic Energy Project at Chalk River 
to sueceed W. H. Watson, who was appointed head of 
the Physics Department at the University of Toronto 
last year. Dr. Sargent’s appointment in charge of the 
Physies Subdivision is parallel to those of Andre J. 
Cipriani, in charge of the Biology and Radiation Haz- 
ard Control Subdivision, and George C. Laurence, in 
charge of the Chemistry and Engineering Subdivision, 
which is especially concerned with planning the pro- 
posed new heavy water reactor, construction of which 
was recently announced. 


The first Albert Einstein Award for achievement in 
the natural sciences has been won by Julian Schwinger, 
of Harvard University, a mathematical physicist, and 
Kurt Godel, member of the Institute for Advanced 
Study, Princeton, a mathematical logician. Lewis L. 
Strauss, president of the Board of Trustees of the 
Institute, established the award in memory of his 
parents. The winners will divide the $15,000 prize, 
and each will receive a medal. 


Gobind Ram Seth, formerly associate professor of 
statistics at the Statistical Laboratory of Iowa State 
College, is now professor of statistics with the Indian 
Council of Agricultural Statistics, New Delhi, work- 
ing with P. V. Sukhatme, statistical adviser to the 
council. 


The Department of Defense has announced the 
establishment of a Meteorological Equipment Com- 
mittee in the Research and Development Board. Rob- 
ert L. Stearns, president of the University of Colorado, 
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has been made chairman of the committee, whose 
members include Bernhard Haurwitz, Department of 
Meteorology, New York University, and Carl G. 
Rossby, professor of meteorology, University of Chi- 
cago. Robert Frye, of the RDB, will be secretary of 
the committee. 


Max Steineke, chief geological consultant to the 
Arabian American Oil Company, has been designated 
as recipient of the Sidney Powers Memorial Medal 
of The American Association of Petroleum Geol- 
ogists. Presentation of the gold medal and scroll will 
be made in St. Louis, April 24, at the 36th annual 
meeting of the association. Given in recognition of 
distinguished and outstanding contribution to, and 
achievements in, petroleum geology, the award publicly 
acknowledges Mr. Steineke’s success in discovering 
and developing vast oil resources in Saudi Arabia. 
As the fifth recipient, he joins the ranks of four 
other distinguished American leaders in the science 
of petroleum geology: Wallace E. Pratt (1945), 
Alexander Deussen (1947), A. I. Levorsen (1948), and 
E. DeGolyer (1950). 


Ford A. Stinson, of the Soils Department of the 
Ontario Agricultural College, has resigned to take up 
the post of director of research for the Tobacco Re- 
search Board of Southern Rhodesia. His headquarters 
will be at Salisbury, and he will direct the work at 
5 experiment stations located throughout the area. 


As a Sigma Xi national lecturer, Charles T. Townes, 
executive director of the Columbia University Ra- 
diation Laboratory, discussed “Spectroscopy in the 
Microwave Region” at 14 colleges and universities. 


Charles W. Turner, professor of dairy husbandry 
at the University of Missouri, has been granted a 
Fulbright Award for a year of study and research in 
New Zealand. He will be on sabbatical leave from 
September 1 to August 31. He will study at the 
Ruakura Animal Research Station of the New Zea- 
land Department of Agriculture near Hamilton, and 
will also give a series of lectures at the Massey Agri- 
cultural College. 


Utterakara Varavarn, who received his master’s 
degree in ceramic engineering at the University of 
Washington in December, is the only native of Thai- 
land who is a graduate ceramic engineer. Mr. Varavarn 
attended the Chulalongkorn University in Bangkok, 
receiving a degree in geology there in 1947. He came 
to this country in 1948 and enrolled in ceramic engi- 
neering at Washington, doing research on the use 
of Siamese raw materials in electrical porcelain 
‘bodies. A lieutenant in the Siamese Navy, he expects 
to set up an insulator plant for the Navy Signal De- 
partment upon his return to Thailand. 


The U. S. Atomic Energy Commission has awarded 
Walter S. Wilde, associate professor of physiology, a 
lump sum contract to do research at Tulane on funda- 
mental problems involving application of isotopes in 
physiology. Dr. Wilde will continue to measure the 
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rate of exchange of such body salts as sodium anj 
potassium between muscle, liver, and other tissye 
and the blood. 


Arthur D. Zampella was a guest speaker in a pand 
diseussion on the applications of atomic energy e. 
titled “The Atom and You,” held on March 7 at th 
Jersey City Medical Center under the sponsorship of 
the Hudson County Medical Society Auxiliary, Dr, 
Zampella is the consultant on atomic medicine ip 
charge of radiological, bacteriological, and chemical 
defense for the Jersey City Defense Council. Moder. 
tor of the panel was Harrison Martland, professor 
of forensic medicine at New York University—Belk. 


vue Medical Center and chief medical examiner forjJ 
Essex County. Other participants included Williamf} 


S. Maxwell, USN; Charles Rosenblum, chief of the 
Radioactivity Laboratory of Merck & Co., Ine.; ani 
Rosalyn Yalow, of the Radioactive Isotope Unit, 
Bronx Veterans Administration Hospital. 


Bernard Zerbe, for nine years managing editor of 
American Druggist, has become executive editor of the 


Practical Pharmacy Edition of the Journal of th} 


American Pharmaceutical Association. Samuel Golt- 
stein, for many years with the Maryland Board o 
Health, succeeds Albert M. Mattocks as acting dire- 
tor of the Laboratory of the A.Ph.A. In this capacity 
Dr. Goldstein will work closely with Justin L. Power, 
who directs the work of the revision of The Nation 
Formulary. To improve the library, museum, ani 
general information services to members of the a 
sociation, government agencies, and related profe- 
sional organizations, Donald B. Crowl, formerly a: 
gaged in public relations activity in the Office of th 
Surgeons-General of the Army and the Air Force ani 
the publication division of the Mayo Clinic, has ben 
added to the staff. 


Raymond E. Zirkle, professor of radiology at th 
University of Chicago, has been selected to preset! 
the spring series of Hitchcock Lectures at the Univer 
sity of California. The six lectures will deal with the 
coy subject “High-Energy Radiation and Ma- 

ind.” 


Colleges and Universities 


The University of Georgia will dedicate the ner 
laboratories, classrooms, and offices of its School of 
Pharmacy on May 23. George D. Beal, assistant diree- 
tor of Mellon Institute, will speak at the exercise 
commemorating the sesquicentennial of the university 
His topic will be “Fifty Years of Progress in Phar 
macy.” 

A seminar representing anthropology, sociology, 
and psychology will meet at Ohio State June 15 
August 15 to discuss status and stratification. Par 
ticipants will include Wilfrid Bailey, University @ 
Texas; Nelson Foote, Cornell; Paul K. Hatt, North 
western; Robert Hess, University of Chicago; ani 
Richard T. Morris, University of Wisconsin. Melm 
Seeman, Department of Sociology, OSU, will be 
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ordinator, and the John and Mary R. Markle Foun- 
dation will supply funds under a program initiated 
in 1950 by the Social Science Research Council. Un- 
der auspices of the council’s Committee on Political 
Behavior a seminar composed of political scientists 
and sociologists will begin June 18 at the University 
of Chicago, under the chairmanship of Avery Leiser- 
son. Prospective members include Dayton D. McKean, 
Dartmouth; Oliver Garceau, Bennington; David B. 
Truman, Williams; Alexander Heard, University of 
North Carolina; Samuel J. Eldersveld, University of 
Michigan; Robert T. Bower, American University; 


» Samuel Huntington, Harvard; Morris Janowitz, Chi- 
cago; and Frederick C. Irion, University of New 


Mexico. 


The University of Texas Postgraduate School of 
Medicine will offer a special course in Radiological 
Physics at the M. D. Anderson Hospital June 18-23. 
Leonard G. Grimmett, professor of biophysics in the 
School of Medicine, will be in charge. 


New Mexico Institute of Mining and Technology is 
the new name of the New Mexico School of Mines. It 
is felt that this name is more in keeping with the 
work being done at the 62-year-old Socorro insti- 
tution. 


Grants 


During the past several years, the faculty of Union 
College has been experimenting on an informal basis 
with the concept of course integration. By means of 
a grant of $75,000 for a five-year period, Carnegie 
Corporation has now made it possible for the college 
to conduct a complete experiment to determine 
whether interdepartmental courses will result in a bet- 
ter educational product. 


A grant of $60,000 by the Commonwealth Fund to 
the Hunterdon County (N. J.) Medical Center will 
underwrite a study of the incidence of disabling 
chronic illness in the rural population. Based on plans 
developed by the Commission on Chronic Illness, 
the work will be in charge of Ray E. Trussell, the 
Medical Center director. 


The Michigan Memorial-Phoenix Project has an- 
nounced 13 new investigations. Among the recipients 
of grants are Joseph J. Martin (chemical and metal- 
lurgieal engineering); William Beierwaltes (internal 
medicine); Carl D. LaRue (botany); Norman D. 
Kemp (zoology) ; Carl Lawrence (bacteriology) ; Har- 
ley Bartlett (botany); Paul Hough (physics); Cyrus 
levinthal (biophysics); Wayne Meinke (chemistry) ; 
and Earl O’Roke (forest zoology). 


At North Carolina State College, the North Carolina 
Optometric Society has provided an annual grant of 
$6,500 for basic and applied research in occupational 
vision, with special emphasis upon the relationship 
between visual skills, and school and job success. D. J. 
Moffie, of the Department of Psychology, will direct 
the project, with the assistance of Howard C. Olson. 
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Through a grant of $289,500, the W. K. Kellogg 
Foundation, of Battle Creek, has made possible a five- 
year project at Ohio State for the improvement of the 
professional preparation of school administrators. 
Donald P. Cottrell will supervise the work. The Kel- 
logg Foundation has made grants in the same field to 
George Peabody College for Teachers, Harvard, Teach- 
ers College (Columbia), and the Universities of Chi- 
cago and Texas. 


Grants from the Penrose, Johnson, and Michaux 
funds totaling more than $20,000 have been an- 
nounced by the American Philosophical Society. About 
a third of this amount went to the support of scientific 
research in botany (Robert E. Woodson, Jr., Missouri 
Botanical Garden; Joseph Ewan, Tulane; Henry T. 
Skinner, Morris Arboretum), physiology (Robert 
Chambers, New York University), and psychology 
(Keith Hayes, Yerkes Laboratory of Primate Biol- 
ogy). 


The Louis M. Rabinowitz Foundation has estab- 
lished with a grant of $60,000 a two-year research 
project at Columbia to explore the issue of academic 
freedom. The study will begin this fall under the 
direction of Robert M. Maclver, Lieber professor 
emeritus of political philosophy and sociology, and 
will be in two parts, one involving a historical survey 
of the field here and in certain European countries, 
and the other concentrating on current problems and 


specific cases. 


The Medical School of the University of South 
Dakota has received a $5,000 grant from the U. S. 
Public Health Service to support an investigation into 
the application of a recently developed diagnostic 
technique to the detection of brucellosis. H. N. Carlisle, 


chairman of the Department of Microbiology, will be 
the chief investigator. 


The first of a series of Thomas Alva Edison Founda- 
tion Institutes for Science Teachers will be held May 
14-16 at the Edison Foundation in West Orange, 
N. J. Sponsored by the foundation with the coopera- 
tion of the U. S. Office of Education, the National 
Science Teachers Association, and the AAAS, the 
institutes will try to discover techniques that will aid 
science teachers to recognize and develop the individ- 
ual potentials of each pupil. 


Miscellaneous 


Many small, specialized book exhibitions are being 
planned for the Festival of Britain. In addition there 
will be a principal collection of about a thousand 
books, mediaeval illuminated manuscripts, early speci- 
mens of printing, first editions, and contemporary 
books at the Victoria and Albert Museum. John Had- 
field, who was for six years director of the National 
Book League, which is coordinating the exhibitions, 
organized the museum show. 


Experimental Parasitology, a quarterly journal to 
be launched this summer, invites the submission of 
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original papers in the field. D. R. Lincicome, Stine 
Laboratories, Newark, Del., will be managing editor. 
Members of the editorial board (to whom manuscripts 
may also be submitted) are H. H. Anderson, T. von 
Brand, E. Bueding, A. C. Chadler, E. C. Faust, Q. M. 
Geiman, G. van Grembergen, C. G. Huff, A. Lwoff, 
J. Oliver-Gonzales, C. B. Philip, W. P. Rogers, J. D. 
Smyth, and N. R. Stoll. Offices are at Academic Press 
Ine., 125 E. 23rd St., New York 10. 


The Medical Library Association issued late in 1950 
a Checklist of U.S.A. and Canadian a of 
Austrian, Belgian, French and Italian Medical and 
Dental Periodicals 1939-1948. The Checklist serves, 
like its German predecessor, as an interim aid in locat- 
ing foreign resources until a new edition of the com- 
prehensive Union List appears. Orders, accompanied 
by a remittance of $2.00, should be sent to Frederick 
Kilgour, Treasurer, M.L.A., Yale University Medical 
School Library, New Haven, Conn. 


Abstracts of corrosion literature will be printed by 
the National Association of Corrosion Engineers on 
punch cards to reduce time needed to search litera- 
ture for information. The 5” x 8” cards will have two 
rows of holes around the perimeter, most of which 
have been allocated to the NACE Abstract Filing Sys- 
tem, with the necessary indices printed adjacent to 
the holes. The remainder are left open for supple- 
mentary indexing by subscribers to the ecard service 
who wish to add their own system. Further informa- 
tion on the service may be obtained by writing the 
National Association of Corrosion Engineers, 919 
Milam Bldg., Houston 2, Texas. Continuing the serv- 
ice of periodically publishing abstracts of corrosion 
literature in book form, the National Association of 
Corrosion Engineers now offers a volume containing 
abstracts of material published during 1946 and 
1947. The book contains more than 3,000 abstracts 
arranged topically according to the NACE Abstract 
Filing Index. The price is $7.00 to members of the 
association, $9.00 to others; the 1946-1947 Bib- 
liography may be purchased in combination with the 
1945 Bibliography at $9.00 to members and $12.00 to 
others. 


Joseph A. Lauwerys, professor of comparative edu- 
eation in the University of London, and joint editor 
of the University’s International Yearbook of Edu- 
cation, will give two courses at Teachers College, 
Columbia, during the summer session, July 2—-August 
10. Dr. Lauwerys was a group leader at the Unesco 
Seminar on Textbooks in Brussels last year, and is the 
author of a number of textbooks. 


The official journal of the Chemical Students’ As- 
sociation of Uruguay, formerly called Ph (Revista 
Gremial y Cientifica) changed its name on January 1 
to pR (Revista Cientifica). It appears in one vol- 
ume of six numbers per year. 


The Blakiston Company has opened an editorial 
office at 575 Madison Avenue, New York, under the 
management of Associate Editor Paul K. Lapolla. 
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Stanford Research Institute is investigating for th 
AEC new constructive industrial uses for by-product 
of the atomic energy program. Industrial Utiliz. 
tion of Fission Products—A Prospectus for Manag. 
ment has been prepared by the institute under ep. 
tract to the AEC’s Reactor Development Division anj 
will be available in limited supply to industrial eon. 
cerns not already on its mailing list. Address Projeq 
361, Department of Business and Industrial Be. 
nomics. Active in the investigation are Paul J. Lov. 
well, Paul Cook, and William E. Hosken. 


Results of research sponsored by Britain’s Depart. 
ment of Scientific & Industrial Research in Germany 
after the war are now available in reports issued w. 
der the title Sponsored Research (Germany). The 
eight reports now ready are of importance mainly 
to designers and users of gear-wheels, though metal- 
lurgists will find some of interest. These reports ar 
available to industrial research departments, univer. 
sities, and individual research workers and can hk 
obtained from the Sales Department, British Infor. 
mation Services, 30 Rockefeller Plaza, New York 2) 


The National Multiple Sclerosis Society and th 
library of the New York Academy of Medicine hay 
prepared an exhibit of books and journal articles that 
will be on display at the library, 2 E. 103rd St., unti 
April 30. The material includes a selection of the lit- 
erature most useful to the practitioner, together with 
charts and photographs illustrating methods of r 
habilitation. 


The Smithsonian Institution, now entering upon it 
second hundred years—it was founded in 1846-1 
once more faced with the problem of finding a nev 
secretary. Alexander Wetmore, the present inew- 
bent, will reach the retirement age in June, and itis 
expected that he will vacate the post. 


The Smithsonian Institution [says an editorial in th 
Washington Times-Herald for March 31], because of it 
unique position in the hearts of Americans, must be w 
der the management of the best man who can be founi. 
He must be at once a scientist, administrator and shov- 
man; a man of imagination, vision, integrity, and ability 

The selection of this man should be made outside th 
realm of politics, and some nominations, therefore, shouli 
come*from persons completely outside the government 
circle. 

Names should be asked from experts in this fieli 
such as the directors of the New York, Chicago avi 
other Washington museums, from outstanding presidents 
of American universities and from leaders in the variow 
departments of science. 

Time and thought should be given to both the nomin- 
tions and the final selection of the man who is to guile 
the institution, for he may be in office a generation « 
more. 

Somewhere in the world there is one man under whow 
direction the Smithsonian will continue its fine wor 
and will grow and expand to even greater fascination. 

Let’s find him. 


This position now carries a salary of $17,500, whic 
it is hoped will be sufficiently attractive to interest the 
right man. 
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LABORATORY OVENS 
Several sizes in both forced-convection and 
gravity-convection types. For temperatures 
to 260° C. and constancies as close as +0.5°C. 


Bulletin 2159-K 


LABORATORY BATHS 


Refrigerated and non-refrigerated baths of 
various types for a wide range of operating 
temperatures and extremely close constancies. 


Catalog 48-K 


YOU GET /MPORTANT EXTRAS 
WHEN YOU BUY AMINCO 
Constant Temperature Equipment 


AMINCO engineers are old hands at making good products 4 
bettet. That's why you find extra quality in every detail of 
Aminco equipment. Finest quolity materials, experienced _ 
engineering, painstaking production and testing are com- 
bined to give yoy the most for your money in quality, per- 
___ formance and service life. Compare and you will agree that ~ 
there is no substitute for Aminco’s 30 years of experience. 


BACTERIOLOGICAL 
INCUBATORS 
Small-capacity and large-capacity bacterio- 
logical incubators covering a range of from 
0°C. to 60°C. Constancy as close as +0.15°C. 

Many important features. 
Bulletin 2159-K 


SUB-ZERO TEST 
CABINETS 
Provide low-cost, accurate, and reliable re- 
frigeration for testing, conditioning, and 
storage operations. Temp. range, —120°F. 
to +220°F. Dry-ice cooled. 
Bulletin 2133-K 


Ask for literature of other constant temperature products including 
heaters, thermoregulators, stirrers, relays, etc. 
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Spring 


bulletin of new Wiley books and 
new editions for readers of SCIENCE 


NEW EXPERIMENTAL 
PSYCHOLOGY HANDBOOK 


To be Published in April 


Edited by S. S. Stevens of Harvard. 
Thirty-four leading scientists from 
fields of psychology, physiology and 
medicine have combined their varied 
knowledge and experience in “Hand- 
book of Experimental Psychology” 
to make it a truly definitive work. 
This book is the most complete cover- 
age of experimental psychology avail- 
able in a single volume. May 1951 
.. . 1436 pages . . . $15.00. 


MAN AND THE 
ANIMAL WORLD, 


—latest work of Berna! R. Weimer. 


This book treats the organisms of the 
animal world as dynamic, living en- 
tities, manifesting in various ways the 
fundamental life phenomena com- 
mon to all living animals. Begins with 
a study of man—and emphasizes 
strong, human appeal throughout— 
as an introduction to life principles 
and processes of other animals. Dr. 
Weimer, of Bethany College Biology 
Department, has prepared a balanced 
combination of principles and facts 
of zoology, including a modern treat- 
ment of vitamins and hormones. 
Ready in May . . . approx. 518 pages 
$5.00. 


Send for copies on approval 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N.Y. 
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PRINCIPLES OF 
HUMAN GEOGRAPHY 
Modernized Edition Out in June 


Completely revised by Earl B. Shaw 
of the Department of Geography of 
State Teacher’s College, Worcester. 
Mass., this book was originally 
written by the late Ellsworth Hunt- 
ington of Yale University. Plunges 
directly into the meat of the book— 
the relation of the physiographic 
environment to man’s activities and 
emphasizes the effects of the phys- 
ical environment rather than the 
technical aspects of the subject. Pre- 
sents an unparalleled interpretation 
of the political relationships (do- 
mestic and foreign) that result from 
geographic conditions. Ready in June 

. approx. 790 pages . . . prob 
6.00. 


North Carolina State Professor 
Writes ANALYTIC GEOMETRY 


John W. Cell uses a fresh, illustrative 
approach in his new book. To get 
across the dominant concepts of 
analytic geometry, he stresses locus 
derivation and the general method 
of curve sketching. Many helpful 
teaching techniques such as marked 
problems for superior students, par- 
tial answer devices, study guides, 
summaries, correlated material, etc 
are employed. One of the few books 
equipped to correlate previous math- 
ematics and prepare students fo 
future courses. Ready in May... 
326 pages . . . prob. $3.50. 
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2 - Spring 


bulletin of new Wiley books and 
new editions for readers of SCIENCE 


New Edition of 
WAHLSTROM'’S 


Volume Ready in April 
Expanded by over 50 pages 


Completely revised and modernized, 
the second edition of “Optical Crys- 
tallography” by Ernest E. Wahlstrom 
of the University of Colorado, reviews 
in great detail the principles of op- 
tical crystallographic theory. Empha- 
sis is on the immersion method of 
determining optical properties of 
crystals and fragments since this 
method is most widely used. The con- 
struction and manipulation of polar- 
izing microscopes and accessories are 
thoroughly explained. April 1951 .. . 
247 pages .. . $4.50. 


INSECT CONTROL 
BY CHEMICALS 


June book by Zoology professor 


Written by A. W. A. Brown of the 
University of Western Ontario, this 
book contains a wealth of informa- 
tion for entomologists, insecticide 
chemists, pest control operators, 
comparative physiologists, zoologists 
and many others. The first book to 
trace the relation between the chem- 
ical’s molecular structure and its 
toxicity, the book attempts to for- 
mulate an approach which can be 
used to develop better control meth- 
ods, evaluates insecticide hazards, 
demonstrates and illustrates the most 
modern application equipment. Ready 
in June . . . approx. 688 pages... 
prob. $8.00. 


Send for copies on approval 


JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 


April 20, 1951 


Three experts write up-to-date 
book on weed control 


Gilbert H. Ahlgren of Rutgers Uni- 
versity, Glenn C. Klingman of North 


_ Carolina State College and Dale Wolf 


of the E. |. DuPont de Nemours Com- 
pany, have answered the need for an 
up-to-date, comprehensive, accurate 
book on this subject—‘Principles of 
Weed Control.” Contains all the 
facts and fundamentals associated 
with weeds—their life, habits, his- 
tory and revolutionary new control 
methods. Discusses weed control in 
all types of crops, lawns, rights of 
way, etc. Ready in August . . . ap- 
prox. 366 pages . . . prob. $5.00. 


12 workers in radioactivity 
survey chemical applications 


This new book “Radioactivity Applied 
to Chemistry” gives a comprehensive 
picture of what can be done and what 
has already been accomplished in the 
field. Part | covers the principles and 
ideas involved in the application of 
radioactivity to chemistry, with spe- 
cial emphasis on the possibilities and 
limitations of such research. Part II 
gives the factual information needed 
to apply the principles, including 
tables. The book is edited by Arthur 
C. Wahl and Norman A. Bonner, 
both of Washington University. Ready 
in June . . . approx, 666 pages... . 
prob. $7.50. 
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GENERAL ELECTRIC People Are 


H. A. WINNE 
Vice President 
ENGINEERING STUDENTs: I am much concerned 
by what seems to be the too general attitude of 
the young men on our college campuses today. 
. . « It seems to be a state of mind almost 
* bordering on panic. Often it is an attitude of 
*‘what’s the use; I’ll soon be in the army.” Again 
it is a feeling of rebellion, or of self-pity, because 
of the uncertainty of the future. Certainly the 
future is uncertain—and, may I add, as always. 
My advice, speaking very bluntly, is: quit 
worrying and put your effort into the job imme- 
diately ahead of you, which is to get just as 
much education as you can... . 


There is a great need for engineers in indus- 
try, particularly in industries which produce 
defense equipment, and the list of industries so 
producing is growing at an astounding rate. . . . 


Every year our military—as well as our 
civilian—materiel becomes more complex tech- 
nically, requiring more scientific and engineer- 
ing manhours to develop, build, operate, and 
service it. | am not aware that any attempt has 
ever been made to estimate the amount of 
engineering required on the munitions and ma- 
teriel needed, on the average, for each military 
man actually in the field. I would be willing 
to bet that the ratio of such a figure for World 
War II to the corresponding figure for World 
War I would be in the hundreds, and I should 
not be surprised if it were now in the thousands, 
and it is still going up. 

A survey recently made by Dean S. C. Hollis- 
ter of Cornell reveals some disturbing figures. 
A simple straight-line extension of the prewar 
demand for engineers indicates a need for at 
least 20,000 technical graduates annually, and 
this makes no allowance for the requirements 
of the armed forces. Yet, based on the number 
of engineering freshmen entering in 1950, we 


can expect only 12,000 to 15,000 graduates in 
1954... . 


Think of our airplanes, our tanks, our guided 
missiles, our atomic bombs, our naval vessel, 
our radar. And not only are engineers needel 
to develop, design, and produce these devices, 
but the tools and factories which make then 
must also be engineered. And then the use ani 
servicing of such complicated equipment calk 
for more engineers in our military forces. . . 


I know that ... you do not want to k 
slackers. Has the thought occurred to you that, 
if you have the ability and the opportunity to 
pursue your engineering education, you may 
well contribute more to your country by doing 
that than by dropping out of college and going 
into military service? . . . 

Bills now before the Congress on the matter 
of military service for our young men give 
recognition to the importance of maintaining 
a flow of men through our scientific, engineer- 
ing, and medical educational institutions and 
into industry, as well as military forces. In 
World War II we paid little attention to this 
most important matter, whereas almost all 
other countries did implement such a program. 
Perhaps we were lucky that the war did not 
last longer, for then the shortage of engineer 
in our reconversion effort would have been 
much more acute. 


Now we face the possibility of a long, long 
period of heavily armed preparedness, and we 
dare not stop the flow of engineers and scien- 
tists into our economy, even for a year or two. 


Princeton University 
March 1, 1951 


You can put your confidence i 
GENERAL @@ ELECTRIC 
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RECENT McGRAW-HILL 


Agricultural SSctences 


SWINE PRODUCTION 
By W. E. Carrot, and J. L. Kriper, Uni- 
versity of Illinois. McGraw-Hill Publications 
in the Agricultural Sciences. 490 pages, $5.50 


POULTRY HUSBANDRY 
By Mortey A. Jui, University of Maryland. 
McGraw-Hill Publications in the Agricultural 
Sciences. Third Edition. 626 pages, $6.00 


DESTRUCTIVE AND USEFUL INSECTS. 
Their Habits and Control 
By C. L. Metcaur and W. P. Revised 
by R. L. Metcalf, University of California 
College of Agriculture. McGraw-Hill Publica- 
tions in the Agricultural Sciences. Third Edi- 
tion. 1071 pages, $10.00 


BREEDING AND IMPROVEMENT OF 
FARM ANIMALS 
By Victor Artuur Rice, University of Mas- 
sachusetts, and Freperick Newcoms An- 
DEWs, Purdue University. McGraw-Hill Pub- 
lications in the Agricultural Sciences. Fourth 
Edition. 782 pages, $7.00 


THE CHEMISTRY AND ACTION OF 
INSECTICIDES 
By Harotp H. Sueparp, Insecticide Division, 
$7 }- Department of Agriculture. 496 pages, 


PLANT PATHOLOGY 
By Joun WavKER, University of 
Wisconsin. McGraw-Hill Publication in the 
Agricultural Sciences. 698 pages, $7.50 


MILK AND MILK PRODUCTS 
By Crarence Henry Eckies; WILLEs 
Barnes Comss, University of Minnesota, 
and Harotp Macy, University of Minnesota. 
McGraw-Hill Publications in the Agricultural 
Sciences. Fourth Edition. 454 pages, $5.00 
ANIMAL NUTRITION 
By L. A. Maynarp, Cornell University. Mc- 
Graw-Hill Publications in the Agricultural 
Sciences. Third Edition. In press 


Bacteriology 


INTRODUCTION TO THE BACTERIA 
By C. E. Cuirton, Stanford University. 521 
pages, $5.00 


AN INTRODUCTION TO THE 
EMBRYOLOGY OF ANGIOSPERMS 
By P. ManesHwari, University of Delhi. 
McGraw-Hill Publications in the Botanical 
Sciences. 453 pages, $6.50 


FRESHWATER ALGAE OF THE 
UNITED STATES 
By M. Smiru, Stanford University, 
McGraw-Hill Publications in the Botanical 
Sciences. Second Edition. 719 pages, $10.00 


PHYSIOLOGY OF THE FUNGI 
By Vircit G. Litty, West Virginia Univer. 
sity, and Horace L. Barnett, West Virginia 
University. McGraw-Hill Publications in th 
Botanical Sciences. Ready in July 


Chemistry 


PHYSICAL CHEMISTRY FOR 
PREMEDICAL STUDENTS 
By Joun Pace AmspeNn, Dartmouth College. 


International Chemical Series. Second Edi- 


tion. 307 pages, $4.50 


LABORATORY EXPERIMENTS IN 
GENERAL CHEMISTRY AND 
QUALITATIVE ANALYSIS 
By Grorce W. Wart. Second Edition. In 
press 


CHEMICAL KINETICS 
By Ke:rn J. Lawier, The Catholic Univer. 
sity of America. International Chemical 
Series. 408 pages, $6.00 


ADSORPTION 
By C. L. Mantei, Newark College of En- 
gineering. Chemical Engineering Series. Sec 
ond Edition. 634 pages, $9.00 


TEXTBOOK OF BIOCHEMISTRY 
By H. Brown University. 
Second Edition. 696 pages, $6.50 


PRINCIPLES OF SPECTROCHEMICAL 
ANALYSIS 
By Norman H. Nacutries, The University 
of Chicago. 324 pages, $4.75 


PRINCIPLES OF CHEMICAL 
THERMODYNAMICS 
By Martin A. Paut, Triple Cities College of 
the State University of New York. Interna 
tional Chemical Series. 740 pages, $7.50 


QUANTITATIVE ANALYSIS. 
A Theoretical Approach 
By Rreman, III, Rutgers University; 
— D. Neuss, Merck and Co., Inc.; and 
ARNETT Naiman, College of the City of 
New York. International Chemical Series. 
Third Edtion. 523 pages, $5.00 


THE ELEMENTS OF FRACTIONAL 


DISTILLATION 


By Crarx S. Rosinson and Epwin R. Gru 
LAND, Massachusetts Institute of Technology. 


MCGRAW-HILL BOOK COMPANY, INC. 
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BOOKS IN SCIENCE 


Chemical Engineering Series. Fourth Edi- 
tion. 492 pages, $7.00 

EXPERIMENTS IN BIOCHEMISTRY 
By M. S. Dunn, University of vee sa | 
and Dre t, California Institute o' 
Technology. In press 


LIQUID EXTRACTION 
By Rosert E. Treysat, New York Univer- 
rf _ Engineering Series. 422 pages, 
7.5 

PRINCIPLES OF PHASE EQUILIBRIA 
By F. E. W. Wetmore, University of To- 
ronto, and D. J. LeRoy, University of To- 
ronto. International Chemical Series. 200 
pages, $3.50 


Education 


METHODS AND MATERIALS FOR 

TEACHING GENERAL AND 

PHYSICAL SCIENCE , 
By Joun S. Ricwarpson and G. P. Canoon, 
The Ohio State University. 501 pages, $4.50 


ELEMENTARY SCIENCE EDUCATION. 
In American Public Schools 
By Harrincton WELLs, University of Cali- 
fornia. McGraw-Hill Series in Education. 333 
pages, $3.75 
INTRODUCTION TO AMERICAN 
FORESTY 
By Suirntey W. ALLEN, University of Michi- 
e The American Forestry Series. Second 
ition. 413 pages, $5.00 
PRINCIPLES OF SILVICULTURE 
By Frepericx S. BAKER, University of Cali- 
fornia. The American Forestry Series. 414 
pages, $5.00 
FOREST MENSURATION 
By Donatp Bruce; and Francis S. Scuu- 
MACHER, Duke University. The American 
so” Series. Third Edition. 483 pages, 


FOREST PRODUCTS. Their Sources, 
Production, and Utilization 
By A. J. Pansuin, Michigan State College; 
E. S. Harrar, Duke University; W. J. BAKER 
and P. B. Proctor, Oregon Forest Products 
Laboratory. The American Forestry Series. 
549 pages, $6.00 


Genetics 


PRINCIPLES OF GENETICS 
By E. W. Stnnort, Yale University; Lesue 
C. Dunn, and Txeopostus DoszHANsky, 


Columbia University. McGraw-Hill Publica- 
tions in the Botanical Sciences. Fourth Edi- 
tion. 510 pages, $5.25 


Geography 


ASIA’S LANDS AND PEOPLES 
By Georce B. Cressey, Syracuse University. 
McGraw-Hill Series in Geography. Second 
Edition. 597 pages (textbook edition) $7.00 


ADVANCED ATLAS OF MODERN 
GEOGRAPHY 
By Joun BartHoLtomew, The Geographical 
Institute, Edinburgh. 154 pages, (textbook 
edition) $6.00 


Geology 


GUIDE TO GEOLOGIC LITERATURE 
By Ricuarp M. Peart, Colorado College. 
239 pages, $3.75 


ELEMENTS OF OIL RESEVOIR 
ENGINEERING 
By Sy vain J. Pirson, Stanolind Oil and Gas 
Company. 441 pages, $7.00 


PRINCIPLES OF PETROLEUM GEOLOGY 
By L. Russet, Texas A. and M. 
College. Ready in May 


IGNEOUS AND METAMORPHIC 
PETROLOGY 
By Francis J. Turner and Jean Ver- 
000°" University of California. 490 pages, 


MINERALOGY 
By Epwarp H. Kraus; Water F. Hunt; 
and Lewis S. Ramspet, University of Mich- 
igan. In press 


PHYSICAL EDUCATION. Foundations and 
Principles 
By Currorp L. Browne and E. Patricia 
Hacman, Columbia University. AicGraw-Hill 
Series in Health Education, Physical Educa- 
tion, and Recreation. In press 


PEDIATRIC ALLERGY 
By Rosert Cuosot, M.D., New York Uni- 
— Medical Center. 284 pages, 
4. 


HUMAN PHYSIOLOGY 
By Bernarpo A. Houssay, M.D.; Juan T. 
Lewis, M.D.; Oscar Ortas, M.D.; Epvarpo 
Braun MENENDEZ, M.D.; Enrique Huse, 
M.D.; Vireo G. Foci, M.D.; and Luis 
F. Letom, M.D. 1118 pages, $14.00 


EET, 


‘ 


: 
ity. 
cal 
er 
the 
‘ 
ity. | 
4 7 
ity 
Health, Sclences 
F 
113 April 20, 1951 31 eS 


2 


RECENT McGRAW-HILL 


FOUNDATIONS OF COMMUNITY 
HEALTH EDUCATION 
By Rosert G. Paterson. McGraw-Hill 
Series in Health Education, Physical Educa- 
tion, and Recreation. 288 pages, $3.75 
YELLOW FEVER 
Edited by Grorce K. Strope, M.D., The 
Rockefeller Foundation. 711 pages, $9.50 


Mathematics 


ELASTICITY. Proceedings of Symposia in 
Applied Mathematics. Volume III. 

Edited by R. V. CuurcHiLt, University of 

Michigan. 235 pages, $6.00 
INTRODUCTION TO STATISTICAL 
ANALYSIS 

By Witrrw J. Dixon and Frank J. Mas- 

sEY, University of Oregon. 370 pages, $4.50 
HIGH SPEED COMPUTING DEVICES 

By the combined staff of ENGINEERING RE- 

SEARCH AssociATEs. 451 pages, $6.50 
ELEMENTS OF ORDINARY 
DIFFERENTIAL EQUATIONS 

By Micuart Gotoms and M. E. SHANKs, 

Purdue University. International Series in 

$3.35 and Applied Mathematics. 366 pages, 


CALCULUS AND ANALYTIC GEOMETRY 
By C. T. Hotmes, Bowdoin College. 416 
pages, $4.75 

THEORY OF PROBABILITY 
By M. E. Munroz, University of Illinois. 213 
pages, $4.50 

FOURIER TRANSFORMS 
By Ian SNEEDON, University of Glasgow. 
International Series in Pure and Applied 
Mathematics. 542 pages, $10.00 


Meteorology 
METEOROLOGY. With Marine Applications 


By Witu1am L. Donn, Brooklyn College. 
Second Edition. 465 pages, $5.50 


The Massachusetts Institute 
of Technology Radiation 
Laboratory 

The publication of the following volumes 


completes the MIT Radiation Laboratory 
Series, numbering twenty-seven volumes and 


based upon information accumulated during . 


the war in the field of microwave radar. The 
subject matter has been so treated that its 


applicability includes virtually all fields of 
electronics. 


PROPAGATION OF SHORT RADIO 
WAVES. Volume 13 
Edited by Donatp E. Kerr, The Johns Hop- 
kins University. 715 pages, $10.00 


WAVEGUIDE HANDBOOK. Volume 10 
Edited by N. Marcvuvirz, Polytechnic In- 
stitute of Brooklyn. 430 pages, $7.50 


National Nuclear Energy Sete 


The National Nuclear Energy Series, now 
in preparation, is a record of the research 
work done under the Manhattan Project and 
later under the Atomic Energy Commission. 
It is the purpose of this series to serve as a 


record of the scientific and technical con- - 


tributions revealed in the study of the utili- 
zation of atomic energy for military pur- 
poses. When completed the Series will con- 
sist of more than sixty volumes, the most re- 
cent of which are listed below. 


RADIOCHEMICAL STUDIES: The Fission 
Products (3 volumes) 
Edited by Cuartes D. Mas- 
sachusetts Institute of Technology, and 
NATHAN SuGARMAN, Institute for Nuclear 
Studies, The University of Chicago. Volume 
9, Division IV. 2086 pages, $18.50 
BIOLOGICAL STUDIES WITH 
POLONIUM, RADIUM, AND 
PLUTONIUM 
Edited by Rosert M. Fink, University of 
California at Los Angeles. Volume 3, Divi- 
sion VI. 411 pages, $3.75 


ANALYTICAL CHEMISTRY OF THE 
MANHATTAN PROJECT: URANIUM 
AND THORIUM 
Edited by C. J. Roppgen, Atomic Energy 
Commission, New Brunswick Laboratories. 
Volume 1, Division VIII. 748 pages, $6.75 


INDUSTRIAL MEDICINE 
Edited by Rosert S. Stone, University of 
California Medical School, San Francisco. 
Volume 20, Division IV. In press 
TOXICOLOGY OF URANIUM 
Edited by ALpert TANNENBAUM, M.D., Di- 
rector, Department of Cancer Research, 
Michael Reese Hospital, Chicago, Illinois. 
Volume 23, Division IV. 333 pages, $3.00 


Physics 
THEORY AND APPLICATION OF 


INDUSTRIAL ELECTRONICS 
By Joun M. Caczg, Purdue University. Me- 


MCGRAW-HILL BOOK COMPANY, INC. 
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Graw-Hill Series in Electrical and Electronic 
Engineering. 290 pages, $4.75 


ATOMIC PHYSICS 
By WoLrcaNnc FINKELNBURG, Engineer Re- 
search and Development Laboratories, Fort 
Belvoir, Ya. International Series in Pure and 
Applied Physics. 491 pages, $6.50 


INTRODUCTION TO ELECTRICITY 
AND OPTICS 
By NatHantet H. Frank, Massachusetts In- 
stitute of Technology. Second edition. 440 
pages, $5.50 


HIGH FREQUENCY MEASUREMENTS. 
New 2nd edition 
By Aucust Hunn. International Series in 
Pure and Applied Physics. 676 pages, $10.00 


FUNDAMENTALS OF OPTICS 
By Francis A. Jenkins and Harvey E. 
Wuite, University of California. Second 
edition. 647 pages, $7.00 


ELECTRONICS 
By Jacop Miriman, City College of New 
York; and Samuel Seely, Syracuse University. 
Second Edition. Ready in May 


STATIC AND DYNAMIC ELECTRICITY 
By Wittiam R. Smyrue, California Institute 
of Technology. International Series in Pure 
and Applied Physics. Second edition. 616 
pages, $8.50 


QUANTUM THEORY OF MATTER 
By Joun C. SLater, Massachusetts Institute 
of Technology. International Series in Pure 
and Applied Physics. In press 


ASTROPHYSICS: A Topical Symposium 
Edited by J. A. Hynex, Ohio State Univer- 
cGraw-Hill Astronomical Series. Ready 
in May 


Prychology 

BEGINNING EXPERIMENTAL 

PSYCHOLOGY 
By S. Howarp Bart Ley, Michigan State 
College. McGraw-Hill Publications in Psy- 
chology. 483 pages, $4.50 


PERSONALITY. A Systematic Theoretical 
and Factual Study 
By Raymonp B. CartrTe tt, University of Il- 
linois. McGraw-Hill Publications in Psy- 
chology. 689 pages, $6.00 


RECENT EXPERIMENTS IN 
PSYCHOLOGY 
By Letanp W. Crarts, New York Univer- 


330 WEST 42ND ‘STREET, 


NEW YORK 18, 


April 20, 1951 


iIBOOKS IN SCIENCE 


sity, THropore C. ScHNemRLa, American 
Museum of Natural History, Ersa E. Rosin- 
son, and Ratpu W. New York 
University. McGraw-Hill Publications in Psy- 
chology. Second edition 417 pages, $3.75 


PERSONALITY AND PSYCHOTHERAPY 
By Joun and Neat E. Miuer, 
Yale University. McGraw-Hill Publications in 
Psychology. 483 pages, (text edition) $5.00 


EXPERIMENTS IN SOCIAL PROCESS 
Edited by James Grier Mitier, The Uni- 
versity of Chicago. McGraw-Hill Publications 
in Psychology. 205 pages, $3.00 


PHYSIOLOGICAL PSYCHOLOGY 
By Currrorp T. Morcan and 
Lar, The Johns Hopkins University. Mc- 
Graw-Hill Publications in Psychology. Sec- 
ond edition. 609 pages, $5.50 


Soctal Sotence 


CODE OF THE 
By Natuan Lertes. The Ranpv Series. 100 
pages, $3.00 


HUMAN BIOLOGY 
By Georce A. Yale University. 
McGraw-Hill Publications in the Zoological 
Sciences. 700 pages, $6.00 


A SOURCEBOOK IN ANIMAL BIOLOGY 
By Tuomas S. Washington Univer- 
sity. Source Books in the History of the Sci- 
ences. 721 pages, $10.00 


THE INVERTEBRATES: Volume II. Platy- 
helminthes and Rhynchocoela. 550 , $9. 
THE INVERTEBRATES: Volume III. Acan- 
thocephala, Aschelminthes, and Entoprocta. 
572 pages, $9.00 
By Lissirz H. Hyman, American Museum of 
Natural History, New York. McGraw-Hill 
Publications in the Zoological Sciences. 


FUNCTIONAL ANATOMY OF THE 
VERTEBRATES 
By Daniet P. Quirinc, Western Reserve 
University. McGraw-Hill Publications in the 
Zoological Sciences. 624 pages, $5.50 


ANATOMY OF THE CHORDATES 
By CuHartes K. Weicuert, University of 
Cincinnati. McGraw-Hill Publications in the 
Zoological Sciences. Ready in June 
EVOLUTION. New 2nd edition 
By A. Frankuin SHULL, University of Michi- 
gan. McGraw-Hill Publications in the Zoo- 
logical Sciences. Ready in July 
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NEW TEXTS FOR FALL CLASSES 


i 
| 


BOTANY 


By J. Ben Hitt, Pennsylvania State College; 

2ND Lee O. OverHOoLTs, and Henry W. Popp, 

Pennsylvania State College. McGraw-Hill Pub- 

EDITION lications in the Botanical Sciences. 695 pages, 

$5.50 

2 ‘ Widely accepted for standard use since ee of the first edi- 

4 | tion in 1936 and considered the outstanding reference type text for 
beginning students. 


GENERAL CHEMISTRY 


3RD By A. FeLsinc and Georce W. 
s EDITION Watt, University of Texas. Ready in May 

’ A new revision representing a complete modernization and im- 
provement of the former edition. Designed to achieve a better cor- 
: relation of laboratory and classroom work. 


PHYSICS 
By ALEXANDER Ko tin, The University of Chi- 
: cago. 887 pages, $6.50 

U — among first year texts, this volume is arranged according to 
i methods of treatment and the nature of ideas. Exceptionally adapta- 
> ble and teachable. A concrete approach progressing from funda- 


mentals to the more abstract concepts. 


GENERAL ZOOLOGY. 


: ; 2ND By Tracy I. Storer, University of California 
. EDITION at Davis. McGraw-Hill Publications in the Zoo- 
logical Sciences. Ready in May 
A standard text since publication and one of the most widely used 
books in general zoology since that time. The new edition benefits 
from the suggestions of teachers. Now completely up-to-date with 
notes from latest scientific literature and information. 


For careful inspection of these leading texts 
Send for your copies on approval 


MCGRAW-HILL BOOK COMPANY, INc.- 
330 WEST 42ND STREET, NEW YORK 18, N.Y. 
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CS-34 


THE (‘|| DRY ICE STORAGE CABINETS 


Maintains Temperature at -70°C 
Dial Thermometer built in 
Low Dry Ice Consumption 


Standardized Storage Inserts to meet 
variety of requirements 


Constructed of Stainless Steel and 
Highest Quality Insulation 

Available in range of sizes to suit every 
purpose. 

The CSI Dry Ice Storage Cabinets were engineered for convenience and safety in storing 


vaccines, virus, drugs and other biologicals and pharmaceuticals requiring very low tempera- 
ture for preservation. For information write to Dept. R. 


Custom SCIENTIFIC INSTRUMENTS, INC. 
Post Office Box 170 


Arlington, W. J. 


Har 


TRADE 


THE HALOGENATING 
HEADQUARTERS FOR 


1) NBA (N-Bromoacetamide) * 

2) NBS (N-Bromosuccinimide) * 

3) NCS (N-Chlorosuccinimide) * 

4) NCA (N-Chloroacetamide ) 

5) NBP (N-Bromophthalimide) 

6) “DIBROMANTIN” (1,3-Dibromo- 
5,5-dimethylhydantoin ) 

7) “BROMANTIN” (3-Bromo-5,5- 
dimethylhydantoin ) 


(*In Regular Production) 
(Samples and Data Available) 


ARAPAHOE CHEMICALS, INC. 


2800 PEARL STREET + BOULDER, COLORADO 
PRODUCERS OF FINE ORGANIC CHEMICALS 


April 20, 1951 


size: 12” = weight: 34 oz. 


Lindemann Electrometer 
for research in radioactivity 


The Lindemann, originally designed for use in connection 
with photo-electric measurements of light, is now used ex- 
tensively for the determination of radioactive emission. 
The instrument has high sensitivity and good stability. It 
does not require leveling. It is placed on a microscope 
stand. When reading, the upper end of the needle is ob- 
served with illymination through a window in the bottom 
of the electrometer case. If desired, a portable projector 
and viewer can be supplied to take place of the microscope 
when reading the Electrometer. The clear image of the 
needle on an illuminated seale affords greater convenience 
and less eye strain. Send for Bulletin 169LR. 
ELECTRON-RAY Research pH Meter 

A portable, completely self-contained, line operated in- 
strument. Sensitivity .005 pH, readings reproducible to 
.01 pH, accuracy .02 pH, range 0 to 14 pH, 0 to 1200 v. 
Laboratory and Industrial Models also available. 

Send for Bulletin 910M. 
CAMBRIDGE INSTRUMENT CO., INC. 
Pioneer Manufacturers of Precision Instruments 
3748 Grand Central Terminal, New York 17 
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New Spring Books 
THE PLANT WORLD 


REVISED EDITION 
Harry J. Fuller University of Illinois 


This fully revised text presents much new material 
on plant breeding, heredity, ecology and conservation. 
Contains over 400 illustrations, glossary. 


April approximately 800 pages 


PRINCIPLES OF 
MODERN BIOLOGY 


REVISED EDITION 


Douglas Marsland, New York University 
Charles R. Plunkett 


A thorough revision including new sections on ecol- 
ogy and evolution and recent research developments. 
Special emphasis on man. 

May approximately 756 pages 


about $4.75 


about $5.00 


BRIEF COLLEGE CHEMISTRY 


REVISED EDITION 


Leon B. Richardson - Andrew J. Scarlett 
Dartmouth College 


Reorganized and rewritten, this book is now thor- 
oughly up to date, and selectively illustrated. 
1951 470 pages $4.25 


LABORATORY MANUAL FOR 
BRIEF COLLEGE CHEMISTRY 


1951 229 pages $2.00 


Recent Publications 


COLLEGE BOTANY 


Har Fuller - Oswald Ti 
University of Illinols 


A thoroughly modern approach, incorporating new 
classifications and recent discoveries. Morphology 
and phylogeny are stressed. Fully illustrated. 

1949 993 pages $5.75 


LABORATORY MANUAL FOR 
GENERAL BOTANY 
Harry J}. Fuller, Oswald Tippo, and 


Wilson Stewart University of Illinois 
1950 62 pages $1.25 


HENRY HOLT AND COMPANY 


257 Feurth Avenue New York 10 


“€)rthophot 


THE COMPLETE UNIT FOR PHOTOMICROG. 
RAPHY & SCIENTIFIC PHOTOGRAPHY 


PHOTOMICROGRAPHY. As illustrated, 


Uses any standard microscope. Integral per. 


manently-aligned color- and intensity. 
controlled light source. Precision reflex cam. 
era has split-micron focusing, 


PHOTOMACROGRAPHY. Adjustable macro. 
stand replaces microscope. Same illum. 


inator and camera features used. 


MICROSCOPY. Ortho-illuminoto; 


OTHER FACILITIES for base ideal for phase, darkfield, o: 


Cinemicrography, pho- routine work. Near parallel beam, free from 
to-reproduction, enlarg- 
ing, microprojection, 
photo-electric exposure 
measurement. Available 
complete or in any com- 
binations required. As 
shown for photomicrog- 
raphy (without micro- 
scope) $896.00f. o. b. 
destination U. S. A. 


filament image, enters microscope 


condenser directly. 


Silge & Kuhne 


153 Kearny St. San Francisco 8, Colit 


pecialists in Microscopic and Photomicrographic Equip 


| For MEASUREMENT of SKIN RESISTANCE 


| Garceau RECORDING 
PSYCHOGALVANOMETER 


4 For the study of the 
psychogalvanic _ reflex 


Garceau 
CLINICAL DERMOHMETER 


sistance is read directly from 
a calibrated dial. Small vari- 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK, VERMONT, USA. 
Pioneer manufacturers of the electr ep grap 
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New 


BRAY’S 
CLINICAL LABORATORY METHODS 


New Fourth Edition 


and their interpretation. 


student in any branch of clinical medicine. 


illustrations (18 in color). Price, $7.25 


SHERWOOD’S 


IMMUNOLOGY—New Third Edition 


biology. 


discussion of Hepatitis. 


University of Kansas, and Pathologist to the L 


With great pleasure we announce publication of the Fourth Edition of this 
well-known and popular book by Dr. Bray. First published in 1936, it has been 
enthusiastically received in each succeeding edition because of its compactness 
and for its easily accessible information on most frequently used laboratory tests 


The new edition includes considerable new material—new illustrations and 
charts—news tests dealing with intestinal parasites, the importance of which is 
increased because of our closer contact with the tropics. There are so many new 
tests included in this Fourth Edition that space does not permit their listing here. 


It continues to stress the clinical significance of laboratory findings, making 
it an extremely helpful guide in diagnosis for the internist and for the medical 


By W. E. BRAY, B.A., M.D., Professor of Clinical Pathology, University of Virginia. 
"Director of Clinical Lab ies, University of Virginia Hospital. 616 pages, 119 


Sherwood’s IMMUNOLOGY has been considerably enlarged with new 
material. At the same time the author has borne in mind his original intention 
of emphasizing the underlying principles involved in infection, resistance, and 
diagnostic laboratory tests in relation to physiclogy, pharmacology, organic bie- 
logical and physical chemistry—as well as anatomy, pathology and general 


Throughout the revision, Dr. Sherwood has stressed changing concepts rela- 
tive to natural and acquired immunity and allergy. 


Some of the new topics discussed are latent infection, mechanism of viral 
infection, the role of vertebral veins in metastasis, and the new concepts relative 
to the role of vitamins and endocrines to resistance. 


A new chapter dealing with the Rh factor has been added and the chapter 
on flocculation tests used in the diagnosis of syphilis has been completely re- 
written by Mr. Frank Victor, Chief Serologist of the Kansas State Board of 
Health. In connection with blood banks and transfusions, he has introduced a 


By NOBLE PIERCE SHERWOOD, Ph.D., M.D., F.A.C.P., Professor of Bacteriology, 


Memorial Hospital, Lawrence, 


Kansas. 721 pages, illustrated. Price, $8.00 


SCI 4-20 
ORDER THE C. V. MOSBY COMPANY 
3207 Washington Blvd., St. Louis 3, Mo. 
FORM Please send me: 
Bray’s CLINICAL LABORATORY METHODS—4th Ed. ...... $7.25 
Sherwood’s IMMUNOLOGY—Third Edition ..............+. $8.00 
Enclosed find check. Charge my account. 
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PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
_Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave, New York 16, N. Y. 


Low Cost 


FLO-GAGE 


for General 
Laboratory Service 
and Plant 

Instrumentation 


With this economical direct reading Flo-Gage, the metered flow can 
be read directly off the meter scale by observing the center line position 
of the float. 

Calibrated for oxygen, nitregen, hydrogen, air, carbon dioxide, argon 
and heliem. This unit may be used in esonnection with an auxiliary 
needle valve to provide accurate and precise flow control. ‘ 

Mounting styles for: table, panel, pipeline and panel mounting with 
integral control valve. 

Also available: New Bantam Type. These economical flow meters are 
designed for lew cost operation, accuracy and compactness. Bantam Type 
only availabie in mone! or stainless steel, as well as in brass. 


Write for Folder S4 giving full details and price 


Hoke Incorporated 


ENGLEWOOD WN 


Paper Partition 


CHROMATOGRAPHY 
Equipment 


Cabinets, 
Cylinders Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


CHROMATOCAB 
Model B250 


© Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 


UNIVERSITY APPARATUS COMPANY 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. 


NOW! Bring your AAAS Directory 
up-to-date with the NEW 


CENTENARY SUPPLEMENT 


to the Summarized Proceedings, and a 
Directory of Members who joined the 
AAAS during its Centennial Year 1948. 
6x9 inches, clothbound, 392 
AAAS members’ prepaid orders . $4.75 
combination offer .. . 
AAAS Proceedings and Direc- 
tory, 1940-1948, plus the new 
Centenary Supplement — both 
volumes in one order—$10.50 
AAAS members’ prepaid orders 
—$8.50 


order now, from AAAS 


1515 Mass. Ave., N.W., Washington 5, D. C. 
te $. Please send me: 
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N OFFER 


Boyd—Introduction to Medical Science. Third 
edition. 366 pages, 125 illustrations and 1 
plate in color. $3.50 


Buchanan—Functional Neuro-Anatomy. 242 
pages, 7” x 10”, 199 illustrations, 19 in color. 
$6.50 


Chandler—Deciduous Orchards. New (2nd) 
edition. 436 pages, 113 illustrations. $6.50 


Chandler—Evergreen Orchards. 452 pages, 66 
illustrations. $6.00 


Cowdry—Textbook of Histology. New (4th) 
edition. 640 pages, 837 illustrations on 337 
figures, 13 in color. $8.50 


Craig—Laboratory Diagnosis of Protozoan Dis- 
eases. Second edition. 384 pages, 56 illus- 
trations, and 7 plates in color. $6.50 


Craig and Faust—Clinical Parasitology. New 
(Sth) edition. 1032 pages, 326 illustrations, 
and 6 plates in color. 16 tables. $12.00 


Faust—Human Helminthology. Third edition. 
744 pages, 313 illustrations. $10.00 


Frohman—Brief Psychotherapy. 
$4.00 


Gathercoal and Wirth—Pharmacognosy. Sec- 
ond edition. 756 pages, 372 illustrations, and 
3 plates in color. $10.00 


265 pages. 


Gray—Anatomy of the Human Body. Twenty- 
fifth edition. Edited by CHartes Mayo 
Goss, M.D. 1478 pages, 7” x 10”, 1263 il- 
lustrations mostly in color. $14.00 


Hartman and Brownell—The Adrenal Gland. 
581 pages, 72 illustrations. $12.00 


Kendall—Microscopic Anatomy of Vertebrates. 
Third edition. 354 pages, 225 illustrations. 
$6.00 


Knott—Vegetable Growing. Fourth edition. 
314 pages, 81 illustrations. $4.00 


Kraines—Therapy of the Neuroses and Psy- 


Vol. 118 


choses. Third edition. 642 pages. $6.50 


LEA & FEBIGER SCIENTIFIC PUBLICATIONS 


Kuntz—Text-book of Neuro-Anatomy. Fifth 
edition. 524 pages, 331 illustrations. $8.00 


Levinson and MacFate—Clinical Laboratory 
Diagnosis. New (4th) edition, in prepara- 
tion. 


Lucas—Elements of Human Physiology. New 
(2nd) edition. 357 pages, 158 illustrations, 
2 in color. $4.75 


McCulloch — Disinfection and _ Sterilization. 
Second edition. 472 pages, 68 illustrations. 
$6.50 


McDougall—P!ant Ecology. Fourth edition. 
234 pages, 118 illustrations. $4.00 


Marshall—Applied Medical Bacteriology. 340 
pages. [IIlustrated. $4.50 


Quiring—Collateral Circulation. 142 pages, 61 
illustrations, 46 in color. $5.00 


Quiring—The Extremities. 117 pages, 106 il- 


lustrations. $2.75 


Quiring—The Head, Neck and Trunk. 115 
pages, 103 illustrations. $2.75 


Rogers—Inorganic Pharmaceutical Chemistry. 
Fourth edition. 704 pages. Illustrated. 
$10.00 


Schafer—Essentials of Histology. Fifteenth edi- 
tion. 655 pages, 662 illustrations, some in 
color. $6.50 


Simmons and Gentzkow—Laboratory Methods 
of the United States Army. Fifth edition. 
823 pages, 103 illustrations and 8 color plates. 
$7.50 


Starling—Principles of Human Physiology. 
Tenth edition. 1193 pages, 693 illustrations, 
4 in color. $10.00 


Talbert—General Horticulture. 452 pages, 129 
illustrations. $4.00 


Wiggers—Physiology in Health and Disease. 
Fifth edition. 1242 pages, 280 illustrations. 
$10.00 
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Readily attachable to 

any standard microscope, 
the versatile ‘‘Visicam” 
provides easy, economical 
35mm black & white or color 
photomicrographs of the 
finest quality. 


Available with roll-film 
carriers or the popular 


“Single-Shot”’ camera back. 


details on request 


Erle e Gray 


854 South Figueroa Street 
Los Angeles 17, California 


Respiration Pump 


For experiments in forced artificial oe 
tion, using oxygen (or other gases if de- 
sired) Inflation and deflation rate set from 
to 40 per minute. Inflation-deflation set 
cc to cc per stroke. 


Phipps & Bird, Inc. 


P. O. Box 2V Richmond 5, Va. 


Write: 


Meetings & Conferences 


Apr. 20-21. American Mathematical Society (467th Meet. 
ing). Tulane University, New Orleans. 

Apr. 22-26. American Ceramic Society. Palmer House, 
Chicago. 

Apr. 22-27. Navy Industrial Health Conference. Chal- 
fonte-Haddon Hall, Atlantic City. 

Apr. 23-24. Industrial Accident Prevention Associations 
(Annual). Royal York Hotei, Toronto. 

Apr. 23-25. National Academy of Sciences. Washington, 
D. C. 

Apr. 23-27. Health Congress. Southport, Eng. 

Apr. 24-25. American Venereal Disease Association and 
National Institutes of Health Symposium on Advanees 
in Luetic Control. Federal Security Building, Washing. 
ton, D. C. 

Apr. 25. Adelphi College Vocational Guidance Conference, 
Adelphi College, Garden City, N. Y. 

Apr. 26. Conference on Secondary School Problems (An- 
nual). University of Michigan, Ann Arbor. 

Apr. 26-28. Ameriean Physical Society, Division of High 
Polymer Physics. Washington, D, C. 

Apr. 27-28. American Mathematical Society (468th Meet- 
ing). Columbia University, New York. 

Apr. 27-28. American Mathematical Society (469th Meet- 
ing). University of Chicago, Chicago. 

Apr. 27-28. National Speleological Society (Annual). 
Charleston, W. Va. 

Apr. 27-28. Midwestern Psychological Association. The 
Drake, Chicago. 

Apr. 27-28. Georgia Academy of Science, Earth Science 
Division. University of Georgia, Athens. 

Apr. 27-28. West Virginia Academy of Science (Annual). 
Marshall College, Huntington. 

Apr. 27-28. Western Psychological Association. San Jose 
State College, San Jose, Cal. 

Apr. 28. American Mathematical Society (470th Meet- 
ing). Stanford University, Palo Alto, Cal. 

Apr. 28. American Psychosomatic Society (Annual). Chal- 
fonte-Haddon Hall, Atlantic City. 

Apr. 28-May 20. International Textile Exhibition. Lille, 
France. 

Apr. 29-May 3. American Association for the Advanee- 
ment of Science (Southwestern Division). El Paso. 
Apr. 29-May 3. Federation of American Societies for Ex- 

perimental Biology (Annual). Cleveland. 

Apr. 30-May 2. American Geophysical Union (Annual). 
National Academy of Sciences, Washington, D. C. 

Apr. 30-May 11. British Industries Fair. London and 
Birmingham. 

May 1-3. American Oil Chemists’ Society. Roosevelt 
Hotel, New Orleans. 

May 1-Sept. 30. Festival of Britain, Exhibition of Sei- 
ence. South Kensington, London. 

May 2. National Cheese Institute, Inc. LaSalle Hotel, 
Chicago. 

May 2-3. American Meteorological Society. Washington, 
D.C. 

May 2-8. Mental Health Week. 

May 3-4. Bone Char Conference II. National Bureau of 
Standards, Washington, D. C. 

May 3-4. Conference on Water and Corrosion. Liége, 
Belgium. 

May 3-5. American Association of the History of Medi 
cine (Annual). Institute of the History of Medicine, 
Johns Hopkins University, Baltimore. 
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ios | MEDICINAL CHEMISTRY 
Chemistry, Biochemistry, Therapeutic and Pharmacological Action of 
pian, Natural and Synthetic Drugs. In two volumes. 
By ALFRED BURGER, Associate Professor of Chemistry, University of Virginia. 
-” Volume I. May 1951. 6x9. 595 pages, 58 tables. $10.00 
hing- Volume II. September 1951. Approx. 500 pages, 60 tables. $10.00 
— The present book is written as an advanced treatise on a professional level. Empha- 
sis has been placed on chemical aspects. The author reviews structural analysis and 
(An- syntheses of important medicinal chemicals, biological testing, and therapeutic useful- 
ness as well as medicinal and veterinary drawbacks. While mainly designed for the 
High chemist, biochemist, and pharmacologist in research and industry, it will acquaint the 
Mes physician with the background and newer developments of drugs and give him an ap- 
sod preciation of the scientific work that has made his therapeutic tools possible. A ecompre- 
Meet. hensive subject index which also lists the scientific and trade names of many natural and 
synthetic drugs will facilitate the use of the book as a reference work. 
nual). 
. The 
METHODS OF VITAMIN ASSAY 
Second edition, revised and augmented. 
nual). Prepared and edited by the Association of Vitamin Chemists, Inc. 
ne 1951. 6x9. 319 pages, with 10 illus. and numerous tables. $5.50 
Meet: The wide acceptance of the first edition encouraged the preparation of this second edi- 
tion, in which methods have been revised to incorporate pertinent information from the cur- 
. Chal: rent literature as well as modifications in procedure suggested by the many users of the 
book. Assays are now included for pantothenic acid, pyridoxine, folie aeid, biotin, vita- 
\. Lille, min B,,, and niacin. These changes and additions have increased the size of the book 
by more than half. As before, the procedures presented are those which will assure optimal 
dvance- results under the most divergent conditions of laboratory practice. 
80. 
for Ex- 
nnual). 
ry ADVANCES IN ENZYMOLOGY and Related Subjects of Biochemistry 
lon and Edited by F. F. NORD, Fordham University, New York, N. Y. 
oosevelt Volume XI 1951. 6x9. 479 pages, 88 illus., 23 tables. $9.00 
of Sei: Authors—E. 8. Guzman Barron, Chicago, Ill. J. F. Dante, London, England. 
J. T. Davies, London, England. Ernst GAUMANN, Zurich, Switzerland. Herpert Gut- 
e Hotel, FREUND, Cambridge, England. Epwarp J. Henre, New York, N.Y. Evcene F. JANsen, 
Albany, Calif. Hans Lineweaver, Albany, Calif. Sranuey Prat, Bangor, Wales. 
shington, Ewatp Basel, Switzerland. Artuur Basel, Switzerland. E. C. Was- 
SINK, Wageningen, Netherlands. 
ureau of 
1. Likge All books available on approval. 
Write for our 1951 catalog. 
of Meii- 
viedicine, INTERSCIENCE PUBLISHERS, INC., 250 Fifth Avenue, New York 1, N. Y. 
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CONSISTENCY 
is the byword 


In laboratory research, more so than in any other field, 
uniformity and consistency are the foundations of 
effective work. With this in mind, it has always been 
the primary aim of Carworth Farms to produce labo 
ratory reagents recognized for reliability in achieving 
conclusive results. 


for 
LABORATORY 
WORK 


The continually increasing demand for our “VAC 


ANIMAL CAGES’ @ American-Lincoln Incubators are SEAL” Guinea Pig Complement is evidence of the 
7 man Gad nam known for their accuracy and re- realization of our aim. 
ten 4-compartment liability. They are used by many Now we are proud to announce the availability of two 
cages. Special cages well-known laboratories. additional laboratory reagents which have been de 
peo Rais om © Ventilation and humidity are veloped under the same high quality standards: 
easily adjusted by definite controls, 
that make American-Lincoln Incu- Anti-sheep HEMOLYSIN (with glycerin) 


WRITE FOR bators the best for laboratory work. 


DESCRIPTIVE Made in a wide range of sizes to Guinea Pig Kidney ANTIGEN 
LITERATURE 
suit any requirements. Complete Both new products are available in 2, 5 & 10 ce sixs 
* catalog furnished on request. 


For further information please write to: 


AMERICAN-LINCOLN INCUBATOR CO. | ..ewortH F ARMS, INC., NEW CITY, NEW YORK 


Dept. AS 645 Somerset Street New Brunswick, N. J. 


THE NATIONAL INSTITUTES OF HEALTH— 
Microbiology and Immunology Study Section, 

THE U. S. DEPARTMENT OF AGRICULTURE— 
Bureau of Animal Industry, and 


THE NATIONAL RESEARCH COUNCIL— 
in September 1949 held a Symposium on 


BRUCELLOSIS 


BRUCELLOSIS presents the advances in knowledge in the prevention, diag- 
nosis, and treatment of this disease. Practicing physicians, veterinarians, and 
public health workers, are vitally concerned and should be familiar with the 
many aspects of this problem treated in BRUCELLOSIS. 


24 papers, 30 authors, 6 x 9, clothbound, illustrations, tables, references, author 
and subject indexes, VI+271 pages. Published July 1950; second printing, 
‘ March 1951. $4.00 (Price for prepaid orders from AAAS members $3.50). 


TO: AAAS PUBLICATIONS 
1515 Mass. Ave., N.W., Washington 5, D. C. 


Please accept my order for ....... copy of sce 
BRUCELLOSIS. Check for $...... Zene .... Siete 


AMERICAN-LINCOLN im 
INCUBATORS 
& ANIMAL CAGES 
Rl 
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ALL INSTRUMENTS 
for measurement 


of RADIOACTIVITY 


| Write for BULLETIN +10 


RADIATION COUNTER LABORATORIES, Inc. 


| 1844 West 21st St., Chicago 8, Ill. 


PHILOSOPHICAL LIBRARY PUBLICATIONS 
SIR C. V. RAMAN: The New Physics 


The first book publication of the eminent physicist. $3.75 


EINSTEIN: Out of My Later Years 

A treasury of the living thought of one of our most 
eminent contemporaries. Contains many essays which 
have never been published before in any language. $4.75 
JOHANNES KEPLER: 

LIFE AND LETTERS 


By Carola Baumgardt, with an introduction by 
Albert Einstein 


The first biography to employ the voluminous corre- 
spondence which Kepler conducted with the royalty of 


Europe, revealing almost unknown aspects of the father 


of modern astronomy. 


THE ORIGIN OF SPECIES 
By Charles Darwin 


The first reprint of the original edition: all other reprints 
of Darwin’s epoch-making work since 1859 have been 
made from the partially expurgated later editions. $3.75 


PHILOSOPHICAL LIBRARY 
Publishers 
15 East 40th Street, Desk Z, New York 16, N. Y. 
Expedite shipment by prepayment 


$3.75 


OFFER FOR EXPERIMENTAL 
PURPOSES AND MEDICAL RESEARCH 


HAMADRYAS BABOON 


Fullgrown specimen 


Males weight 45 to 55 lbs. 
Females weight 28 to 32 Ibs. 
RHESUS MONKEYS 
Medium size 


WHITE MICE 


ALSO ALL KINDS OF ANIMALS FOR 
ZOOLOGICAL PURPOSES IN STOCK 


Delivery in perfect health condition free NEW 
YORK Airport 


Payment after safe arrival at destination 


PRICE LIST will be forwarded on application 


APPLY TO: LUIGI MOLINAR 
ZOOLOGISTA—Via Goldoni, 4 
TORINO (ITALY) 


April 20, 1951 


MICROSCOPE 
features 
* Coarse-Fine Adjust- 


* Centering Condenser 
* Real Built-in [lumi- 


* Objectives with Un- 


ment in one 


1.30 with Swing- 
Out Upper Element 


nator or Conven- 
tional Mirror 


damageable Front 
Lens Assembly 


ERIC SOBOTKA CO. 


Write today for further information, to ——— 


102 West 42nd Street, New York 18, N. Y. 
© Specialists in Leitz and Zeiss Optical Equipment 
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PERSONNEL PLACEMENT 


RATES—15¢ per word, Box Number counts as 10 words. 
Minimum charge $3.00. Correct payment must 


—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


POStTIONS WanTeD 


Bacteriologist: Ph.D., 1950. 10 years experience in medical bac- 
teriology. Research in antibiotics and physiology of bacteria. 
Publications. Desires research and/or teaching position. ry 

/4 


490, SCIENCE. 


Biologist: B.S., M.S. Desire rg ~ teaching position. Experi- 
ence: three years marine biology; four years Army medical lab- 
eratory officer; three years college teaching as Asst. Prof. Biology, 
plus additional graduate work. Have taught general biology, 
ye hygiene, comparative anatomy, embryology, ornithology, 
uman physiology, conservation, microscopic technique. Can also 
teach zoology, wildlife conservation, mammalogy, public health, 
natural history, history of biology, methods teaching biology. 
Prefer South or Southwest, and opportunity for Ph.D. work 
during summers. Box 491, SCIENC E x 


Botanist: Man, 30. Ph.D. Desires position college or university— 
general botany, EN Publications, teaching ex- 
perience. Box 489, SCIEN 


Entomologist: M.S. Field and chemical eeeee desires indus- 
trial or teaching position. Box 484, SCIENCE. 4/20 


Librarian: Professional (B.L.S.), young man, energetic, excellent 
qualifications, overseas considered. Box 486, SCIENCE. 


Microbiologist: Ph.D., specialized mycology, plant pathology, 
pharmaceutical chemistry, background industrial experience, en- 
zymes, oe fungicides, desires position. Box 492, 
SCIENCE 5/ 


Microbiologist: Ph.D., 1949. Biochemistry minor. Desires academic 
or industrial research position. Age 27. Box 493, SCIENCE. X 


Positions 


(a) Medical ologist: Ph.D., seeks research post with mod- 
erate teaching uties; three years’ research and teaching experi- 
ence. (b) F ood Technologist: Ph.D., five years’ teaching experi- 
ence (Food Technology); four years, director research, f in- 


dustry. For further information, please write Science Division, 
Medical Bureau (Burneice Larson, Director) Palmolive Buildin 
Chicago. 


Zoologist (Ph.D. Parasitology). Desires teaching position with 
for Five years’ college teaching experience. 
Available Sep . Box 466, SCIENCE. R 4/13-20 


YOU — over 32,000 scientists in 
these columns—at a very low cost 


Agricultural Chemicals. Established chemical manufacturer is look- 
ing for Organic Ph.D. to develop field information for guidance of 
expanding pesticide research program. Would be based at lab- 
oratory in East but spend at least half-time following work at 
Experiment Stations and contacting users with large staff ry en- 
tomologically-trained salesmen. Box 479, SCIEN R4/20 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct Pay- 
ment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is established. 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 


13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Announcing 
THE CULTURING OF ALGAE: a symposium 


Phycological Society of America 
@ Seven papers on culture techniques, and the use of algal 
cultures in medical, biological and economic research. Ap- 
pendix on culture media. Bibliography. 114 pp., Illustrated, 
1950. Price: $2.25 postpaid. 

Published by CHAS. F. KETTERING FOUNDATION 
Far Hills Branch Post Office, Dayton 9, Ohio 


BACK NUMBER PERIODICALS — Boughs and sot 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13thST. 
Established 1889 NEW YORK 3, N. Y. 


Send us your Lists of ti 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S S. CANNER, INC. 
Boston 19, Massachusetts 


Assistant Pathologist: starting immediately—500 bed eral hos- 
pital affiliated with State University Medical School. rite: Di- 
rector, Laboratories, Maimonides Hospital of Brooklyn, 4802 Tenth 
Avenue, Brooklyn 19, New York. 4/20 


Positions Open: 

(a) Associate Medical Director; one of major companies; occa- 
sional ——— travel necessary; working knowledge of French, 
Italian or Spanish desirable. (b) Organic Chemist or Pharmacist 
experienced in developing new pharmaceutical products; small 
organization; $6000-$8000 plus percentage. (c) Biochemist or 
Physical Chemist to take charge of division; new research lab- 
oratory, 700-bed teaching hospital; Midwest. (d) Medical Editor; 
woman preferred; one of country’s leading private practice groups. 
(e) Biochemist trained in enzymes and, also, Bacteriologist; 
Ph.D.’s preferred ; research ; one of yharmaceutical 
companies. (f) Prof Pharmacology ; P or M.D.; 

teaching, research required. (g) Ph.D.: 
advantageous if experienced in_ pharmacology control; research 
laboratories, university center, East; $5000-$8000. $4-3 Science 
Division, Medical Bureau (Burneice Larson, Director) Palmolive 
Building, Chicago. xX 


NOW! Critical, comprehensive reviews of 
developments in limited fields of Science... 


MIDCENTURY SCIENCE SERIES 


Explore a new interest! What are the latest trends in 
a subject with which you are familiar? Help that 
inquisitive student! New in format and function— 


®@ ANATOMY OF THE HONEY BEE ® ULTRASONICS 
@ THE NEW PHOTOSYNTHESIS ® HYDROLOGY 


Illustrated—U nbound—$1.00 each. Order NOW! 
JOHN EDWIN COE ® Editor & Publisher 


@ 2024 Sunnyside Avenue, Chicago 25, Ilinois 4 
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The MARKET ae) 


Booxs 


GEOLOGY APPLIED TO SELENOLOGY 
BY J. E. SPURR 


“This is the first time that lunar features have been 
studied carefully by one trained and experienced in 
modern structural and igneous geology.”—Journal of 
Geology 


@ FEATURES OF THE MOON 
Vols. I and II combined, 1945, 430 pp., 95 text 


figures $5.00 
@ LUNAR CATASTROPHIC HISTORY 
Vol. III, 1948, 253 pp., 47 text figures 4.00 


@ THE SHRUNKEN MOON 
Vol. IV., 1949, 207 pp., 36 text figures 4.00 
COMPLETE SET 12.00 


ROBERT A. SPURR, Box 413, College Park, Maryland 


|| PROFESSIONAL SERVICES 


Since 1885 


ALBERT 
TEACHERS 


RELIABLE and 
DISCRIMINATING 
SERVICE 


to Colleges and Universities of 
the Nation and their Personnel. 


. MEMBER NATA 
25 E. Jackson Blvd., Chicago 4, Illinois 


AGENCY 
and COLLEGE 
BUREAU 


WANTED TO 
SCIENTIFIC PERIODICALS 
ign and d sti 
SCIENTIFIC BOOKS 


WALTER Jj. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


N. TROENSEGAARD 


A NEW ORIENTATION WITHIN 
PROTEIN CHEMISTRY 


Analytical investigations of the partly decomposed Protein 
Molecule—co-ordinated with investigations made by pro- 
tein-physicists. The author's work is the first in its kind. 


139 pages bound cloth $3.00 
Hafner Publishing Co., 31 E. 10 St., N. Y. 3 


Prospectus on application. 


Just Out! A TREATISE ON HEAT 


Including Kinetic Theory, Thermodynamics, 
Statistical Mechanics G Thermal lonization 
By M. N. Saha, F.R.S. and B. N. Srivastava, D.Sc. 
3d Edition, 935 pages, 278 diagrams, Price Rs. 32/- 
The First and Second Editions of the book have already been hailed 
by the scientific world as one of the best heat books of modern 
times. In this Third Edition the book has been thoroughly revised, 
rearranged and enlarged, and several additional tepics such as 
Thermal Diffusion, Low Temperature Physics, etc. a 
THE INDIAN PRESS, LTD. ALLAHABAD, INDIA 


Universities and Colleges throughout 


AMERICAN the United my continue their 
COLLEGE trained in the 
BUREAU 


fields of Science. 


Positions 
pp Bed from instructorships to heads 
nts. 
28 E. Jackson Bivd. 
Chicago 4, tll. Our service is nation-wide. 


SUPPLIES AND EQUIPMENT 


4 U.S.P. Pancreatin 


Whole pancreas, richer in trypsin, amylase, lipase, and 


carboxy tidase than ordinary commercial pancre- 
atin. Stal dry powder—a valuable hydrolytic agent. 


B-Glucuronidase 


25,000 Fishman Units per gram* (in ammonium sul- 
fate). Dry at room temperature. Valu- 
able in urinary ketosteroid assa uy 
* Fishman, W. H., et al., }. sg 173, 449 (1948). 
+t Corcoran, A. C., et al., j. Lab. & Clin. Med., 36, 
297 (1950). 


C, vials of 50 mg. (10 cc). 
Monticello, Iinois 


Also Cy 
VioBin Laboratories 


White SWISS Mice 20c x 


Cavies, White Rats, Ducks, Pigeons, H 
“Write E. STOCKER Ramsey, NT. N. J. 


OFFERED subject to prior sale F.O. Dallas, Texas 
Deutsche Chemische Gesel ft, Berlin, Beric 
alu to 74 (except di 72 pt. 1) $2450.00 


oasie of The American Association of Petroleum Geologists 
1-33 complete, part bound, scarce, .00 

Dalline of the Oklahoma Geological Survey. 

Nos. 1-60 complete, $125.00 
Please note: We have almost complete runs of The U. S. Gotetes 
Survey publications, Bureau of Mines, and most of the State Geologi- 
cal Surveys. We shall appreciate your want lists 
ARCADIA BOOK SHOP + BOX 6705 - ‘DALLAS 19, TEXAS 


April 20, 1951 


FREE CATALOG Nd. 677.. 


te more than 300 items for Research — 


Biol Microbiological 
Biochemical, Nutritional, Write 


GB 72 LABORATORY PARK 
CHAGRIN FALLS, OHIO 
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ULTRAPURE MERCURY 


Mercury purified to an impurity level of less than 
0.00001% is available at reasonable cost for your 
plant or laboratory. Ideal for use in McLeod gauges, 
diffusion pumps, thermometers, barometers, mercury 
contact switches, standard cells, polarographs and any 
apparatus requiring completely uncontaminated mer- 
cury surfaces. 

Mercury is shipped in Pyrex glass stoppered bottles 
to ensure highest quality; it is ready for instant use. 


Descriptive bulletin and price schedule on request. 
EDWARD SHAPIRO P. O. Box 302, Swarthmore, Pa. 


New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Bacteriologists 
Chemists - Pharmacologists Div. $, 1921 Walnut St., Philadelphia 3, Pa, 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, liochemical Products, Reagents. New Pharma. 
ceuticals in stock. Write or phone PLaza 7-817! for complete 
vrice list. 


17 West 60th S 
BIOS LABORATORIES, INC. York 23. 


STAINS 


STARKMAN Biological Laboratory 75 Bloor St. W- 


“Your animal is half the experiment” 


SWISS ALBINO MICE 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


ALBINO -W RATS 


P. O. BOX 331 
albino farms BANK, N. J. 


now available... JERVINE 


in 5, 10, 25, 100 gram and kilo quantities 


S. B. PENICK & COMPANY - Research Division 
50 CHURCH STREET, NEW YORK 7, N. Y. 


CATS PIGEONS HAMSTERS 
@ Clean healthy well-fed animals. ) MISE POULTRY GUINEA PIGS 
Guaranteed suitable for your needs. 
Reasonably priced—Dependable service 


LABORATORY ANIMALS | DOGS RATS RABBITS 


JOHN C. LANDIS + Hagerstown, Md. 


MICROSCOPE 
ILLUMINATORS 


by LINDLY Brilliant, adjustable, voriable intensity 


illumination gll-purpose lamps for laboratory, 
foremost in research and industry. 
MICROSCOPE LAMPS 80 HERRICKS RD 


LINDLY & CO. mineoia, 


OUTFITS.INC: 


10 WARREN STREET, NEW YORK? WY. 


SCIENTIFIC INSTRUMENTS FIELD ERuiPmENT 
For GEOLOGISTS SURVEYORS, ENGINEERS 5 EXPLOR 
Every vecess Suphlied as 

by experience va the rom Pos 


L-PROLINE—Hydroxy: L-Methionine 
@ AMINO ACIDS e BIOC 


LS 
e@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 48, California 


“es of REFRACTION LIQUIDS ——— 


Valuable Aid for Identification of Minerals and other 
— by the Immersion Method of Microscopy 


* ange 1.400-1.700, intervals of 0.002, or as selected 
ae Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 


Write for Price List Nd-S 
R. P. CARCILLE 118 Liberty Street, New York 6, N. Y. 


LABORATORY ANIMALS « 


> Mice, Rats, Hamsters, Guinea rel 
Rabbits, Cats and Dogs 


MANOR FARMS « | 


NEW YORK 
Purity of Strain Guaranteed 
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images up to 10 feet across 


even under oil-immersed objectives 


Because of the virtually solar intensity of the Scopi- 
con's high-pressure mercury arc, you can project sharply 
detailed images up to ten feet across even under oil- 
immersed microscope objectives. The light’s white color 
demonstrates the various biological stains to their best 


advantage. 


The Scopicon is highly adaptable — can be used 
with equal convenience for small-group study in a nor- 
mally lit room, or for exhibition to large groups in a 
darkened auditorium. Let us send you the brochure 
describing this versatile instrument. 


micro-projection ¥ equipment 


SCOPICON, Inc. 215 E. 149th ST. 


NEW YORK 51, N. Y. 


The Scopicon light 
source generates a light 
intensity of approxi- 
mately 64,000 lumens. 
The projected light beam 
is remarkably steady — 
neither wanders nor 
flickers. 


 & 
Y. 
4 The Scopicon 
high-pressure , 
gs, mercury arc 
lamp. 
RG | 
Tol. 113 


SPENCER EQUIPMENT 


for ULTRA-THIN SECTIONING TECHNIQUE 


‘ Sections of biological tissue thin enough for electron 
' i microscopy! Drs. Pease and Baker have shown a way— CAT. NO. 829 
; cutting ultra-thin sections consistently with a specially 


adapted Spencer No. 820 Rotary Microtome. 
i Their method of doubly embedding tissue in celloidin HNIQUE te 
and paraffin, and of cutting and handling the section, is for cutting as thin as 08 of 
described in detail in the April 1948 issue of Proceedings 
of the Society of Experimental Biology and Medicine. é 
- MICROTOME converts this 


i icrot fi hi tion- 
Today, due to widespread demand, Spencer equipment — 
\ for ultra-thin sectioning is being made available. when not needed. 


For further details write Dept. R3. 


American © Optical 4 | 


comPrany 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 
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